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1.0 INTRODUCTION 

TRC Environmental Corporation (TRC) was contracted by the Federal Aviation 

Administration (FAA) to conduct an Environmental Investigative/Feasibility Study (EI/FS) at the 

FAA William J. Hughes Technical Center (Technical Center) in Atlantic County, New Jersey. 

Subsequent to the completion of the EI/FS, the United States Environmental Protection Agency 

(USEPA) indicated in a letter dated November 30, 1990 that, for all areas where contamination 

above Applicable or Relevant and Appropriate Requirements or To-Be-Considered 

Requirements (ARARs/TBCs) and/or risk-based levels was identified, investigations could 

proceed to the Record of Decision/remediation stage. Pursuant to this directive, a program of 

quarterly groundwater and/or surface water sampling was instituted for Areas A, B, C, R and 56 

at the Technical Center. This report presents the results of quarterly groundwater monitoring 

conducted in 2013. 

As of July 2000, TRC's quarterly sampling of Area 29 was discontinued due to the 

commencement of the soil and groundwater remedial construction activities at the site. In 

addition, quarterly groundwater sampling results from previous sampling events indicated that 

there had been little or no change in contaminant distribution throughout the perched water table 

aquifer within this area. During February 2002 and May 2003, additional rounds of groundwater 

sampling were conducted in order to establish baseline conditions. Resampling of upgradient 

Area 29 monitoring wells occurred during May 2003 to determine background groundwater 

conditions to be used to help establish treatment system effluent discharge limits. With the 

treatment system fully operational, the designated on-site operations and maintenance (O & M) 

contractor performs quarterly groundwater monitoring in accordance with New Jersey Pollution 

Discharge Elimination System - Discharge to Groundwater (NJPDES-DGW) permitting. 

Quarterly sampling at Area 41 has also been terminated as a result of the initiation of soil 

and groundwater remedial activities during spring 2002. The two contaminant plumes within 

this area had exhibited little or no change throughout the course of several years of monitoring 

prior to the termination of sampling at Area 41. Furthermore, an unexploded ordnance (UXO) 

survey was performed in and around the ponded area at Area 41 (known as Area V) from July 

2001 through September 2001, restricting all other field activities from occurring. 

The purpose of the quarterly sampling program is to monitor the migration of 

groundwater contamination present at and/or in the vicinity of the above-referenced areas. The 
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results of the quarterly groundwater sampling will be used to recommend corrective action as 

necessary (e.g., install additional monitoring wells, initiate interim remedial measures, etc.), to 

incorporate up-to-date data into future pre-remedial plans (i.e., Feasibility Study, Proposed Plan, 

Record of Decision, Conceptual Design) and Final Remedial Plans and Specifications, and/or to 

meet requirements of area-specific Records of Decision. 

1.1 Area A 

Area A, the R&D Navy Landfill, is located south of the Upper Atlantic City Reservoir 

in an area originally developed as a borrow pit prior to 1940. The Navy reportedly used the pit 

as a dumping area during the 1940s and 1950s. The area is separated into northern and southern 

portions by a paved access road (Card Road), with part of the southern portion presently 

occupied and operated by the U.S. Air Marshal as a firing range and training facility. Portions of 

the area south of the access road have also been more recently used for the disposal of 

construction debris. In 2003, the Federal Air Marshal training facility was expanded throughout 

a large portion of the area, including the installation of several indoor firing range facilities and 

additional paved access roads and parking facilities. 

1.2 AreaB 

Area B, the Former Navy Fire Test Facility, was used during the late 1950s and early 

1960s for aircraft fire training, and later for a GSA motor pool parking area. The area is 

currently grass-covered with no visible evidence of previous activities involving potentially 

hazardous materials. 

1.3 Area C 

Area C, the Butler Aviation Fuel Spill site, is located on FAA property south of a fence 

that separates the Technical Center from land owned by the South Jersey Transportation 

Authority (SJTA). The adjacent land was used by Butler Aviation, a fixed base operator, as an 

underground storage facility for jet fuel and aviation gasoline. In 1984 and 1986, surface fuel 

spills occurred onto the soil at the fill stand at the Butler fuel farm. 

1.4 Area R 

Area R is a former trash dump located west of Tilton Road, approximately 1,500 feet 

south of Building 169. The area was probably used as a borrow pit prior to about 1958, when the 
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landfill near Area 56 was closed. At that time, the Technical Center began to use Area R as a 

landfill for wood, brush, paper, and construction debris. In 1978 or 1979, a fire at the area 

prompted FAA to close the dump and use local landfills for trash disposal. 

Area R consists of a cleared area surrounded by low trees. A portion of the eastern part 

of the area that did not undergo significant filling is considerably lower than the rest of the area 

and occasionally contains ponded water. The higher elevations in the western part of the area are 

covered with broken concrete. The area is accessed by a dirt road off of Wrangleboro Road. 

1.5 Area 56 

Area 56, the Abandoned Navy Landfill, is located near the current Technical Center's 

hangar south of the airport's major east-west runway. The landfill was reportedly operated by 

the Navy between 1943 and 1958. The area has been filled and graded and is now the site of a 

parking lot and softball field. 
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2.0 RESULTS OF PREVIOUS INVESTIGATIONS 

2.1 Area A 

TRC has conducted three separate phases of field investigations at Area A. During the 

Phase I Environmental Investigation, total metal levels exceeded the Federal and State ARARs in 

groundwater samples collected from monitoring wells A-MW2S, A-MW3S and A-MW5S. In 

addition, chloroform was detected in monitoring well A-MW4S at a level of 7 parts per billion 

(ppb). Furthermore, elevated concentrations of PCBs at a level of 160 parts per million (ppm) 

were detected in a soil sample collected from a depth of 10 to 12 feet in soil boring A-B4 in the 

southwest corner of the northern half of the landfill. 

During the Phase II investigation, filtered and unfiltered groundwater samples were 

collected from the wells that exhibited elevated metals levels during the Phase I and a 

confirmation soil sample was collected from the same location and depth interval that exhibited 

elevated PCBs during the Phase I. The results of the Phase II sampling indicated that the 

elevated metals levels detected during the Phase I were due to the siltiness of the samples, rather 

than the presence of dissolved metals. The presence of PCBs in the subsurface soil at soil boring 

location A-B4 was not confirmed during the Phase II. 

The third phase of investigations at Area A included sampling conducted in association 

with the No Action Area Investigation. Resampling of the Phase I surface and subsurface soil 

locations was conducted, with the samples analyzed for volatile organic compounds (VOCs), and 

each of the five monitoring wells were resampled and analyzed for VOCs and filtered and 

unfiltered metals. The results of the No Action Area Investigation confirmed the absence of 

VOCs in the surface and subsurface soils at Area A. The only VOC identified in the 

groundwater samples was chloroform in monitoring wells A-MW3S (2 ppb) and A-MW4S (5 

ppb), slightly above the New Jersey Practical Quantitation Level (NJ PQL) of 1 ppb. Total 

metals were detected in the groundwater samples; however, due to data quality problems with 

the results, each well was resampled for filtered and unfiltered metals on February 22, 1994. The 

resampling event indicated that only one well (A-MW4S) exhibited an unfiltered metal (zinc) 

above ARARs; however this was not perceived to be a problem since this well is located 

upgradient of past site activities. Furthermore, the concentration of zinc detected (52 ppb) was 

within the average of naturally occurring zinc identified from historical (1987 - 1994) 

groundwater results at the Technical Center (i.e., site-wide average of zinc in all FAA 
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monitoring wells - 102 ppb, site-wide average of zinc in area-specific background monitoring 

wells - 83.2 ppb) and comparable with the range of filtered zinc levels (5 ppb - 86 ppb) of 

regional United States Geological Survey (USGS) wells in the Cohansey aquifer. Due to a 

laboratory detection level that exceeded the Federal Maximum Contaminant Level (MCL) for 

antimony, each monitoring well at Area A was again resampled and analyzed for antimony, with 

a laboratory detection level below the Federal MCL of 6 ppb. The antimony resampling was 

performed on July 10 - 11, 1995. The results of the antimony resampling were included in the 

Draft Final Technical Report of Investigations at Proposed "No Action" Areas A, J and N (dated 

November 13, 1995) and indicated that no exceedance of the Federal MCL or other 

ARARs/TBCs were exhibited in the groundwater samples collected at Area A. 

In addition to the individual phases of field investigation at Area A, in August 2006 

monitoring wells A-MW3S and A-MW4S were analyzed for explosives using SW846 method 

8330. These monitoring wells were selected for analysis due to the former use of Area A as the 

R&D Navy Landfill in the 1940s and 1950s, creating the potential for past disposal of explosives 

at Area A. Explosive compounds were not detected in either of the Area A groundwater samples. 

As a result of the chloroform findings, it was recommended that monitoring wells A-

MW3S and A-MW4S be included in a quarterly groundwater sampling program (beginning with 

the May 1994 sampling round) to assess concentration trends of chloroform in these wells. The 

presence of low levels of chloroform have been confirmed in these wells in nearly every 

quarterly sampling round at levels ranging from 0.3 ppb to 13 ppb in A-MW3S and from 0.7 ppb 

to 13 ppb in A-MW4S. A limited Human Health Risk Assessment (HHRA) for chloroform in 

groundwater was performed and included as an attachment to the May 1994 Quarterly 

Groundwater Sampling Results report. The results of the limited HHRA indicated that 

chloroform in groundwater was not considered to pose a significant human health concern at 

Area A. 

The USEPA-approved final Record of Decision (ROD) for Area A (July 1997) included 

no further action with continued groundwater monitoring, due to the low concentrations of 

chloroform identified, the lack of evidence of an area of concentrated "hot spot" contamination 

and the lack of potential risks to human health and the environment. In order to meet the 

requirements of the ROD and to track concentration trends of chloroform, monitoring wells A-

MW3S and A-MW4S continue to be sampled and analyzed for VOCs on a quarterly basis. 
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2.2 Area B 

TRC previously conducted six separate phases of field investigations at Area B. 

Monitoring wells installed at Area B during the Phase I and Phase II Environmental 

Investigations identified the presence of floating product, a mixture of kerosene and gasoline, in 

monitoring well B-MW3S. Soil boring activities were conducted during the Supplemental 

Investigation to delineate the product plume, which appeared to be limited in extent 

(approximately 30 feet by 50 feet). A HydroPunch® groundwater investigation conducted in 

August 1992 did not indicate a contaminant source area upgradient of B-MW3S. 

To better delineate dissolved groundwater contamination downgradient of B-MW3S, two 

additional monitoring wells, B-MW4S and B-MW5S, were installed (January 1993) 

downgradient of the floating product area and immediately upgradient of the South Branch of 

Absecon Creek (South Branch). The results of the groundwater samples collected from these 

wells indicated the presence of low levels of chlorinated VOCs. Chlorinated hydrocarbons had 

not been previously identified in groundwater or soil samples collected upgradient of wells B-

MW4S and B-MW5S. Resampling and analysis of these wells during May 1993 indicated 

similar results. In addition, three surface water samples were collected from the South Branch in 

May 1993, with no VOCs detected above laboratory detection limits. Although VOCs were not 

detected in the surface water samples, it was considered possible that dissolved chlorinated 

compounds could enter the stream in the future due to the proximity of the contamination to the 

South Branch. 

To further define the nature and delineate the extent of dissolved groundwater 

contamination in the vicinity of the South Branch and monitoring well B-MW3S, a Geoprobe® 

groundwater investigation was conducted during July 1993. A total of 26 Geoprobe® locations 

were sampled and the subsequent installation of four monitoring wells and sampling and analysis 

of soil, groundwater, and surface water samples were also conducted. The results from the 

Geoprobe® groundwater samples indicated that VOC "hits" appeared to be sporadic and isolated, 

with no widespread or well-defined contamination detected. The analytical results of the 

groundwater samples collected from the four newly-installed monitoring wells indicated that the 

dissolved groundwater contamination appeared to be limited to the area immediately 

downgradient of B-MW3S, with no apparent upgradient or sidegradient sources. However, as a 

result of the presence of chlorinated hydrocarbons in samples from monitoring wells located 
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adjacent to the South Branch, it was recommended that monitoring wells B-MW5S and B-

MW6S be incorporated into the on-going quarterly groundwater sampling program and that 

quarterly surface water samples be collected at three locations from the South Branch adjacent to 

Area B. As a result of the New Jersey Department of Environmental Protection (NJDEP) 

comment letter (February 2, 1994) of the Geoprobe® Sampling report, monitoring well B-MW7S 

has been included in the on-going quarterly groundwater sampling at Area B since May 1994, 

due to the presence of tetrachloroethene (PCE) at or above the NJ PQL, at levels ranging as high 

as 45 ppb. Since 2003, however, the NJ PQL for PCE has been exceeded in well B-MW7S 

during only five quarterly sampling events (August 2003, August 2004, August 2005, August 

2007, and November 2007). 

Prior to June 1997, there did not appear to be any significant changes in trends of 

contaminants exhibited in the sampled monitoring wells and VOCs continued to be absent at the 

three surface water locations from the South Branch. However, from June 1997 through April 

1999, a notable increase in the level of PCE was exhibited in the samples from monitoring well 

B-MW6S (from 8 ppb to 100 ppb). This resulted in additional investigations on the south side of 

the South Branch during 1999 and early 2000 (see further discussion in Section 5.2). These 

additional investigations identified a much more extensive chlorinated VOC plume at greater 

depths in the aquifer, on both the south and north sides of the South Branch. Additional 

downgradient monitoring wells were installed, including wells B-MW22I/D and B-MW23I/D, 

which are sampled on a semi-annual basis. The Area B remedial design incorporated the 

remediation of this larger chlorinated YOC plume. 

Groundwater extraction and treatment activities at Area B began on a limited scale in 

October 2008 during Central Treatment Plant (CTP) shakedown and startup activities, with full-

scale automated remedial operations of the CTP beginning in early March 2009. The Area B 

remedial system includes seven shallow extraction wells, two intermediate extraction wells and 

four deep extraction wells (one of which, B-EW3D is not currently being used), at the locations 

shown in Figure 2. The total extraction rate at Area B is typically approximately 285 gallons per 

minute (gpm), with approximately 35 gpm extracted from the shallow aquifer, 100 gpm 

extracted from the intermediate aquifer and the remainder extracted from the deep aquifer. 
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2.3 AreaC 

An investigation performed for Butler Aviation by Groundwater Technology, Inc. in 

1987 demonstrated that spilled fuel had contaminated both soil and groundwater at the Butler 

Aviation fuel farm and that floating hydrocarbons existed above the water table in the vicinity of 

the fill stand. The direction of groundwater flow at the fill stand is roughly southeast, which 

creates the potential for transport of dissolved constituents in the groundwater onto Technical 

Center property. Groundwater samples have been collected from the two Area C monitoring 

wells during a total of 84 sampling rounds (from December 1988 to December 2013). To date, 

only acetone, a common laboratory contaminant, has been detected above established NJ PQLs 

in the Area C monitoring wells, and only from monitoring well C-MW2S. Concentrations of 

acetone exceeding the NJ PQL of 10 ppb were detected in August 1994 (17 ppb) and February 

1995 (35 ppb). Furthermore, sampling results from Butler Aviation monitoring wells (January 

1992) indicated that contaminated groundwater had not migrated off-site, based on a review of 

historical groundwater quality data. As outlined in the final ROD for Area C (September 30, 

1994), quarterly groundwater sampling of monitoring wells C-MW1S and C-MW2S should 

continue until it is determined that the adjacent Butler Aviation facility is no longer a potential 

source of contamination. 

In August 2006, in addition to the regular quarterly monitoring of Area C monitoring 

wells for potential VOC contaminants, each of the Area C monitoring wells was analyzed for 

explosives using SW846 Method 8330. The Area C monitoring wells were selected based on 

previous site activities adjacent to Area C that created the potential for past disposal of 

explosives in this area. Neither of the Area C monitoring wells exhibited the presence of any 

explosive compounds. 

2.4 AreaR 

Analytical results of groundwater samples collected during the Phase II field 

investigation at Area R exhibited chlorobenzene in monitoring wells R-MW1S and R-MW2S at 

concentrations that exceeded the updated (i.e., as of November 2005 - see discussion in Section 

5.0) New Jersey MCL of 1 ppb. Since the number of monitoring wells installed during the initial 

Phase II investigation was not sufficient to determine the downgradient extent of dissolved 

volatile organic compounds or the upgradient groundwater quality, a Supplemental Investigation 

was conducted. 

FAA William J. Hughes Technical Center 
2013 Annual Monitoring Report 8 April 2014 



During the Supplemental Investigation, one upgradient well (R-MW4S) and two 

downgradient wells (R-MW5S and R-MW6S) were installed and sampled for priority pollutants. 

At the time, none of the constituents detected in the samples exceeded state or federal standards, 

indicating that the contamination was limited to the boundaries of the filled area, not having an 

upgradient source. 

A third round of groundwater sampling was conducted at Area R during the No Action 

Area resampling program in November 1992. The groundwater analytical results from this 

round indicated a trace level of chlorobenzene (1 ppb) in downgradient well R-MW5S, which 

was a possible indication that the leading edge of the groundwater contaminant plume could have 

migrated beyond the limits of the fill. The presence of downgradient contamination seemed to 

be confirmed during the August 1993 quarterly sampling round, with low levels of chloroform 

and trace levels of chlorobenzene and 1,4-dichlorobenzene detected in R-MW5S. However, 

between November 1993 and November 2001, chlorobenzene was only detected in R-MW5S 

two times: once in October 1995 (1 ppb) and a second time in January 2000 (40 ppb). Starting in 

2002, chlorobenzene was once again detected during four consecutive sampling rounds, during 

February 2002 (1 ppb), May 2002 (160 ppb), August 2002 (29 ppb), and November 2002 (40 

ppb), indicating that the contaminant plume had migrated beyond the limits of the fill. However, 

no chlorobenzene has been detected in R-MW5S since February 2003, which contradicts this 

theory. Chloroform has been consistently detected at low levels in well R-MW3S (upgradient) 

and wells R-MW5S and R-MW6S (downgradient) since the May 1993 sampling round, at levels 

ranging between 1 ppb and 25 ppb. 

As discussed in the USEPA-approved Final Technical Report of Investigations at 

Proposed No Action Areas C, H, M, P, R, S and 56 (TRC, December 1995), the groundwater at 

Area R does not appear to present an immediate health risk outside of the boundaries of the fill 

area. As outlined in the final ROD (September 28, 1999), institutional controls including 

residential site use and groundwater use restrictions with continued quarterly groundwater 

monitoring should be implemented for Area R. Further action may need to be taken if future 

sampling rounds confirm that the contaminant plume has migrated beyond the fill area. 

2.5 Area 56 

TRC conducted three separate phases of field investigations at Area 56. During the 

Phase I Environmental Investigation, low levels of the VOCs 1,1,1-trichloroethane (27 ppb) and 
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1,1-dichloroethane (29 ppb) were identified in intermediate aquifer monitoring well 56-MW4D. 

In addition, concentrations of several total metals (unfiltered) from the sample collected from 

well 56-MW4S exceeded Federal and State ARARs. 

During the Phase II investigation, filtered and unfiltered groundwater samples were 

collected from well 56-MW4S and each of the shallow aquifer monitoring wells were sampled 

and analyzed for five general water quality parameters, including chemical oxygen demand 

(COD), total organic carbon (TOC), ammonia nitrogen, nitrate, and total suspended solids (TSS). 

The Phase II sampling results indicated that the only dissolved metals identified in 56-MW4S 

were nickel and zinc, with a majority of the metals identified in the unfiltered sample. This 

finding corresponded well to the elevated TSS value of 248 ppm from 56-MW4S and indicated 

that the elevated metals detected in the sample were a result of the siltiness of the sample, not 

from being dissolved in the groundwater. The level of dissolved nickel, however, did exceed the 

Federal ARAR for nickel. In addition, an elevated level of nitrate was detected in well 56-

MW4S (4.6 ppm). 

The third phase of investigations at Area 56 included sampling conducted in association 

with the No Action Area Investigation. Resampling of the Phase I subsurface soil locations and 

each of the seven monitoring wells was conducted, with the samples analyzed for VOCs. The 

results of the No Action Area Investigation confirmed that no VOCs were present in the 

subsurface soils at Area 56. Low levels of VOCs were identified in the groundwater samples 

collected from 56-MW2S and 56-MW4D. 

As a result of the VOCs, metals, and nitrate findings from the Phase I, Phase II and No 

Action Area investigations, it was recommended that select monitoring wells at Area 56 be 

incorporated into the on-going quarterly groundwater sampling program. Specifically, wells 56-

MW2S and 56-MW4D would be sampled and tested for VOCs and well 56-MW4S would be 

sampled and analyzed for unfiltered and filtered metals and nitrate in order to determine 

concentration trends of these constituents. The initial quarterly sampling round occurred in May 

1994, with the findings confirming the presence of VOCs in well 56-MW4D and elevated levels 

of metals and nitrate in well 56-MW4S. However, the presence of VOCs was not confirmed in 

the sample from well 56-MW2S. As a result of these findings and concern expressed by USEPA 

that adequate shallow aquifer downgradient coverage had not been provided (comment letter 

from USEPA Region II dated July 14, 1994 pertaining to the Technical Report of Investigations 
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at Proposed No Action Areas C, H, M, P, R, S and 56), TRC recommended to discontinue 

sampling monitoring well 56-MW2S and incorporate well 56-MW4S into the quarterly 

groundwater sampling for VOC analysis beginning in November 1994. Based on sample results 

from well 56-MW4S since the November 1994 sampling round, no VOCs have been detected 

above the current NJ PQLs. 

In August 2006, in addition to the regular quarterly monitoring of wells 56-MW4S and 

56-MW4D, each of these wells was analyzed for explosives using SW846 Method 8330. The 

Area 56 monitoring wells were selected for analysis to confirm or deny the potential disposal of 

explosives during the period when Area 56 was used as a Navy Landfill (i.e., the period from 

approximately 1943 to 1958). No explosives were detected in either monitoring well 56-MW4S 

(including the duplicate sample 56-MW6S) or 56-MW4D. 

As discussed in the USEPA-approved Final Technical Report of Investigations at 

Proposed No Action Areas C, H, M, P, R, S and 56 (TRC, December 1995), due to the low 

concentrations of constituents found, and the lack of evidence of an area of concentrated "hot 

spot" contamination, further action for Area 56 does not seem warranted. The ROD for Area 56 

(September 28, 1999) requires the implementation of institutional controls, including residential 

site use restrictions, and continued quarterly sampling to determine concentration trends for 

VOCs, metals and nitrate as nitrogen. 
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3.0 SCOPE OF WORK - MARCH 2013. TUNE 2013. SEPTEMBER 2013. AND 
DECEMBER 2013 QUARTERLY GROUNDWATER AND SURFACE WATER 
SAMPLING 

3.1 Area A 

Groundwater samples were collected from two shallow monitoring wells (A-MW3S and 

A-MW4S) at Area A on March 26, 2013, June 11, 2013, September 12, 2013, and December 9, 

2013. Each sample was analyzed using a modified USEPA Low Concentration Water Volatile 

Organic Analysis (LCW+3 - CLP SOW OLC02.1 methodology plus 3 compounds). This 

modified methodology includes the 3 priority pollutant compounds acrolein, acrylonitrile and 2-

chloroethylvinylether, which are not normally included in the LCW methodology. The LCW 

method is similar to USEPA CLP 3/90 SOW (OLM03.2) method in terms of the number and 

type of constituents analyzed, but differs in providing lower laboratory detection limits. Area A 

monitoring well locations are shown in Figure 1. 

Field blanks (FB032613, FB061113, FB091213, and FB120913) were collected in 

association with sampling at Area A and trip blanks (TB032613, TB061113, TB091213, and 

TB120913) accompanied the sample shipments on March 26, 2013, June 11, 2013, September 

12, 2013, and December 9, 2013, respectively. The field blanks and trip blanks were analyzed 

for VOCs during each sampling event using the USEPA LCW+3 methodology. 

A complete round of water levels was measured in each of the five shallow groundwater 

monitoring wells at Area A (A-MW1S through A-MW5S) on March 26, 2013, June 11, 2013, 

September 12, 2013, and December 9, 2013. The purpose of these measurements is to update 

shallow groundwater flow direction(s), and assess changes in water level elevations and the 

horizontal hydraulic gradient at and in the vicinity of Area A. 

3.2 Area B 

Three shallow, two intermediate and two deep groundwater monitoring wells were 

sampled during the March 2013 and September 2013 sampling events at Area B, while the June 

2013 and December 2013 sampling events were limited to the three shallow monitoring wells. 

Monitoring wells B-MW5S, B-MW6S and B-MW7S were sampled during each event due to the 

presence of chlorinated hydrocarbons identified in these wells during previous sampling rounds. 

The shallow monitoring wells were purged using the three well volume purge method and 

sampled with Teflon bailers. Monitoring wells B-MW22I, B-MW22D, B-MW23I and B-
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MW23D were sampled during the March 2013 and September 2013 sampling events to monitor 

potential contaminant plume migration during the operation of the groundwater treatment system 

at Area B. Monitoring wells B-MW22I, B-MW22D, B-MW23I and B-MW23D were installed in 

May 2007 and first sampled during the November 2007 sampling event. In 2008, the wells were 

sampled on a quarterly basis, but subsequently, the wells have been sampled semi-annually. 

These wells were sampled using USEPA low-flow purging and sampling protocols for 

groundwater sampling. All of the Area B groundwater samples were analyzed using USEPA 

LCW methodology. Area B monitoring well locations are indicated in Figure 2. 

In addition to groundwater sampling, three surface water samples were collected during 

each of the four 2013 quarterly sampling events to characterize surface water quality of the 

South Branch in the vicinity of Area B. The first surface water sample (B-SW1) was collected 

approximately 200 feet downstream of monitoring wells B-MW4S and B-MW5S. The second 

surface water sample (B-SW2) was collected from the South Branch at a location adjacent to 

wells B-MW4S and B-MW5S. The third sample (B-SW3) was collected approximately 200 feet 

upstream from B-SW2. The surface water samples were analyzed for VOCs using USEPA 

Priority Pollutant Volatile Organic Analysis (PPVOA) CLP SOW OLM04.2 methodology. 

Surface water sample locations are shown in Figure 2. 

At Area B, a blind duplicate sample of B-MW6S, identified as B-MW15S, was collected 

during the March 2013, June 2013, September 2013, and December 2013 sampling events. The 

blind duplicate groundwater sample was analyzed for VOCs using the USEPA LCW 

methodology. In addition, a blind duplicate sample of B-SW1 was collected during each 2013 

sampling event and identified as B-SW4. This sample was analyzed for VOCs using the USEPA 

PPVOA methodology. One field blank was associated with each day of sampling (FB032613, 

FB061213, FB091113, FB120913, and FB121013) at Area B and a trip blank (TB032613, 

TB061213, TB091113, TB120913, and TB121013) accompanied each sample shipment on 

March 26, 2013, June 11, 2013, September 11, 2013, December 9, 2013, and December 10, 

2013, respectively. The field blanks and trip blanks were analyzed for VOCs using USEPA's 

modified LCW+3 methodology. For laboratory QA/QC purposes, matrix spike and matrix spike 

duplicate (MS/MSD) sample volumes were obtained from B-MW7S and B-SW3 during each 

2013 sampling event and analyzed using the USEPA LCW methodology. 
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Water levels were measured in a number of Area B wells, including select monitoring 

wells, observation wells and piezometers, on March 26, 2013, June 11, 2013, September 11, 

2013, and December 9 and 10, 2013. Also, an interface probe was used to measure liquid levels 

in well B-MW3S, which has historically exhibited a thin layer of floating product; a 0.01-foot 

thick layer of floating product was measured during the March 2013 sampling event. Floating 

product was not detected with the interface probe during the June 2013, September 2013, or 

December 2013 sampling events. In addition, surface water levels were measured from each of 

five stream staff gauges installed in the channelized portion of the South Branch in the vicinity of 

Area B and from two staff gauges installed in the elongated ponds southeast of Area B. The 

purpose of the groundwater and product measurements is to update shallow, intermediate, and 

deep groundwater flow direction(s) and product thickness (if applicable), and determine changes 

in water level elevations and horizontal and vertical hydraulic gradients at and in the vicinity of 

Area B. The staff gauge measurements are used to determine the hydraulic relationship between 

the surface water in the South Branch and the adjoining water table aquifer measured at nearby 

monitoring wells B-MW2S, B-MW4S, B-MW5S and B-MW6S (i.e., classification of the South 

Branch as a "gaining" or "losing" stream). 

3.3 Area C 

Area C monitoring well C-MW1S was sampled on March 25, 2013, June 11, 2013, 

September 13, 2013, and December 12, 2013. Monitoring well C-MW2S was sampled on April 

15, 2013, June 11, 2013, September 13, 2013, and December 12, 2013. The original March 2013 

groundwater sample from C-MW2S was deemed by TRC to have been potentially compromised, 

hence, the well was re-sampled on April 15, 2013. The Area C groundwater samples were 

analyzed using the USEPA LCW methodology during each sampling event. Area C monitoring 

well locations are indicated in Figure 3. 

Field blanks associated with the Area C groundwater sampling (FB032513, FB041513, 

FB061113, FB20130913, and FB121213) were obtained and trip blanks (TB032513, TB041513, 

TB061113, TB20130913, and TB121213) accompanied each respective sample shipment on 

March 25, 2013, April 15, 2013, June 11, 2013, September 13, 2013, December 12, 2013. All of 

the field blanks and trip blanks were analyzed for VOCs using the USEPA LCW+3 

methodology. 
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Water levels were measured in Area C wells on March 25, 2013, June 11, 2013, 

September 13, 2013, and December 12, 2013. The purpose of these measurements is to update 

shallow groundwater flow direction(s) and determine changes in water level elevations at and in 

the vicinity of Area C. 

3.4 AreaR 

Groundwater samples were collected from the six Area R shallow monitoring wells (R-

MW1S through R-MW6S) on March 27, 2013, June 12, 2013, September 12, 2013, and 

December 11, 2013. All of the Area R groundwater samples collected during each 2013 

sampling event were analyzed for VOCs using the modified USEPA LCW+3 methodology. 

Area R monitoring well locations are shown in Figure 4. 

Field blanks FB032713, FB061213, FB091213, and FB121013 were collected and 

associated with sampling at Area R and trip blanks TB032713, TB061213, TB091213, and 

TB121113 accompanied each respective sample shipment on March 27, 2013, June 12, 2013, 

September 12, 2013, and December 11, 2013. The field blanks and trip blanks were analyzed for 

VOCs using the modified USEPA LCW+3 methodology. A blind duplicate sample was 

collected from monitoring well R-MW5S during each 2013 sampling event and identified as R-

MW7S. This sample was also analyzed for VOCs using the modified USEPA LCW+3 

methodology. 

Water levels were measured in each monitoring well on March 27, 2013, June 12, 2013, 

September 12, 2013, and December 11, 2013. The purpose of these measurements is to update 

shallow groundwater flow direction(s), and determine changes in water level elevations and the 

horizontal hydraulic gradient at and in the vicinity of Area R. 

3.5 Area 56 

TRC collected groundwater samples from shallow monitoring well 56-MW4S on March 

25, 2013, June 11, 2013, September 12, 2013, and December 9, 2013. Deep monitoring well 56-

MW4D was sampled on March 26, 2013, June 11, 2013, September 12, 2013, and December 9, 

2013. The groundwater samples were analyzed for VOCs using the modified USEPA LCW+3 

methodology. Samples from well 56-MW4S were also collected and analyzed for priority 

pollutant (PP) metals (filtered and unfiltered aliquots) using USEPA CLP ISM01.2 methodology 
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and for nitrate/nitrite using Standard Method 4500. Area 56 monitoring well locations are 

indicated in Figure 5. 

Field blanks FB032513, FB032613, FB061113, FB091213, and FB120913, were 

collected at Area 56 during each quarterly sampling event and analyzed for VOCs using the 

modified USEPA LCW+3 methodology, PP Metals using USEPA CLP ISM01.2 methodology, 

and nitrate/nitrite using Standard Method SM4500. Filtered field blanks FB032513(F), 

FB061113(F), FB091213(F), and FB120913(F) were collected at Area 56 during each quarterly 

sampling event and analyzed for PP Metals using USEPA CLP ISM01.2 methodology. Trip 

blanks TB032513, TB032613, TB061113, TB091213, and TB120913 accompanied each 

respective sample shipment on March 25 and 26, 2013, June 11, 2013, September 12, 2013, and 

December 9, 2013 and were analyzed for VOCs using the modified USEPA LCW+3 

methodology. A blind duplicate sample was collected from well 56-MW4S and identified as 56-

MW6S during each 2013 quarterly sampling event. The blind duplicate samples were analyzed 

for PP Metals (filtered and unfiltered) using USEPA CLP ISM01.2 methodology, and 

nitrate/nitrite using Standard Method 4500. 

For laboratory QA/QC purposes, MS/MSD sample volumes were collected from well 56-

MW4S during each 2013 sampling event and analyzed for PP metals (filtered and unfiltered) 

using USEPA CLP ISM01.2 methodology, and nitrate/nitrite using Standard Method 4500. 

On March 25, 2013, June 11, 2013, September 12, 2013, and December 9, 2013, a 

complete round of water levels was measured in the Area 56 monitoring wells. The purpose of 

these measurements is to update shallow and deep groundwater flow direction(s), and determine 

changes in water level elevations and horizontal and vertical hydraulic gradients at and in the 

vicinity of Area 56. 
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4.0 ANALYTICAL AND WATER LEVEL RESULTS 

Consistent with previous reports, groundwater, surface water, and QA/QC samples 

collected and their respective analyses performed during the 2013 quarterly sampling events are 

summarized in Table 1. TRC Environmental Corporation personnel performed sample 

collection. TestAmerica Laboratories, Inc. of Edison, New Jersey conducted sample quantitative 

analyses in accordance with previous quarterly sampling events (CLP Tier I). 

Analytical results for the March 2013, June 2013, September 2013, and December 2013 

rounds of sampling are summarized in individual tables for each area. The analytical results for 

Areas A, B, C, R and 56 are provided on Tables 2, 3, 4, 5, and 6, respectively. Depth to water 

and the associated groundwater elevation levels for the March 2013, June 2013, September 2013, 

and December 2013 sampling events are summarized on Tables 7 through 11 for each of the five 

areas subject to quarterly monitoring. Laboratory analytical data sheets (Form Is) for the 

samples collected in March 2013, April 2013, June 2013, September 2013, and December 2013, 

including QA/QC information, are provided as Appendix A. A brief summary of analytical 

results for the March 2013, June 2013, September 2013, and December 2013 sampling events is 

provided below. 

4.1 Field Blank. Trip Blank, and Method Blank Sample Results 

March/April 2013 

Field blanks collected during the March/April 2013 sampling event were identified as 

FB032513, FB032513(F), FB032613, FB032713, and FB041513. No YOCs, VOC TICs, metals, 

or nitrate were detected in any of the March/April 2013 field blanks. 

Trip blanks collected during the March/April 2013 sampling event were identified as 

TB032513, TB032613, TB032713, and TB041513. No VOC or VOC TICs were detected in any 

of the March /April 2013 trip blanks. 

No VOCs, VOC TICs, metals, or nitrate were detected in any of the laboratory method 

blanks associated with the March/April 2013 sampling event. 

June 2013 

Field blanks collected during the June 2013 sampling event were identified as FB061113, 

FB061113(F), and FB061213. 
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No VOCs or VOC TICs were detected in either field blank FB061113 or FB061213; 

Field blank FB061113(F) was not analyzed for VOCs and VOC TICs. 

Total copper was detected in the total metals field blank associated with Area 56 

(FB061113) at an estimated concentration of 4.9 ppb. Dissolved beryllium, chromium, copper, 

nickel, thallium, and zinc were detected in filtered field blank FB061113(F) at estimated 

concentrations of 1.5 ppb, 0.81 ppb, 7.6 ppb, 3.4 ppb, 2.9 pb, and 4.8 ppb, respectively. 

Nitrite was detected in field blank FB061113 at an estimated concentration of 0.017 ppm. 

Laboratory method blank contamination was reported for the method blank associated 

with analysis of the metals samples obtained during the June 2013 sampling event. Specifically, 

copper and thallium were detected in method blank MB 200-57079/1-A at estimated 

concentrations of 4.97 ppb and 2.56 ppb, respectively. 

September 2013 

Field blanks collected during the September 2013 sampling event were identified as 

FB091113, FB091213, FB091213(F), and FB20130913. Acetone was detected at a 

concentration of 26 ppb in field blank FB091113. No other target VOCs or VOC TICs were 

detected in field blank FB091113. No VOC or VOC TICs were detected in any of the other field 

blanks collected during September 2013. 

Metals were not detected in either field blank FB091213 or FB091213(F). 

Nitrate was not detected in field blank FB091213. 

Trip blanks collected during the September 2013 sampling event were identified as 

TB091113, TB091213, and TB20130913. No target VOCs or VOC TICs were detected in any 

of the September 2013 trip blanks. 

No method blank contamination was reported for the method blanks associated with 

analysis of the samples obtained during the September 2013 sampling event. 

December 2013 

Field blanks collected during the December 2013 sampling event were identified as 

FB120913, FB 120913(F), FB 121013, and FB121213. No target VOCs or VOC TICs were 

detected in any of the December 2013 field blanks. 

No total metals were detected in field blank FB 120913. 
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Dissolved nickel was detected in filtered field blank FBI20913(F) at an estimated 

concentration of 1.8 ppb. Dissolved thallium and dissolved zinc were also detected in filtered 

field blank FBI20913(F), at concentrations of 2.7 ppb and 3.3 ppb, respectively. However, these 

two metals were also detected in the associated laboratory method blank, so the detections were 

qualified "B" by the laboratory. The method blank detections are discussed in more detail below 

in this subsection. No other dissolved metals were detected in field blank FBI20913(F). 

Nitrate was not detected in FBI20913. 

Trip blanks collected during the December 2013 sampling event were identified as 

TB121013, TB121113, and TB121213. No target VOCs or VOC TICs were detected in any of 

the September 2013 trip blanks. 

Laboratory method blank contamination was reported for two method blanks associated 

with analysis of the metals samples obtained during the December 2013 sampling event. 

Specifically, mercury was detected in method blank MB 200-66193/1-A at an estimated 

concentration of 0.110 ppb. In addition, thallium and zinc were detected in method blank MB 

200-66249/1-A at estimated concentrations of 2.95 ppb and 1.82 ppb, respectively. 

4.2 Blank Sample Results Evaluation Guidance 

The USEPA considers the following to be common laboratory contaminants: acetone, 2-

butanone, methylene chloride, toluene, and phthalate esters. The USEPA has established 

guidance for common laboratory contaminants which states: 

"If the blank contains detectable levels of common laboratory contaminants, then 
the sample results should be considered positive results only if the concentrations in 
the sample exceed ten times the maximum amount detected in any blank." 
(EPA/540/189/002) 

For chemicals that are not common laboratory contaminants: 

"...if the blank contains detectable levels of one or more organic or inorganic 
chemicals that are not considered by EPA to be common laboratory contaminants 
(e.g., all other chemicals on the TCL), then consider site sample results as positive 
only if the concentration of the chemical in the site sample exceeds five times the 
maximum amount detected in any blank." (ibid.) 
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Based on the USEPA guidance cited above, discussions of groundwater and/ or surface 

water sample results affected by the detection of constituents in blank samples, if applicable, are 

presented below in the analytical results sections (Section 4.3 through Section 4.7). 

4.3 Area A 

4.3.1 Analytical Results 

As indicated in Table 2, chloroform was detected in the March 2013, June 2013, and 

December 2013 samples collected from well A-MW4S at concentrations of 13 ppb, 8.1 ppb, and 

1.2 ppb, respectively. Chloroform was not detected in the sample collected from well A-MW4S 

during the September 2013 event. No other VOCs or VOC TICs were detected in any of the 

samples collected from well A-MW4S in 2013. 

No VOCs or VOC TICs were detected in any of the samples collected from well A-

MW3S in 2013. 

4.3.2 Water Level Results 

As indicated in Table 7, water level measurements were conducted on March 26, 2013, 

June 11, 2013, September 12, 2013, and December 9, 2013 in each of the five Area A shallow 

monitoring wells. Updated water table contour and groundwater flow direction maps are 

presented in Figure 6 (3/26/13, 6/11/13, 9/12/13, and 12/9/13). A brief summary of the 

groundwater flow direction, horizontal hydraulic gradient, and water level elevation is provided 

below. 

Area A - Shallow Groundwater 

Criteria 

Monitoring 
Event 

Groundwater 
Flow -

Direction 

Horizontal i 
Hydraulic 
Gradient 
(MW5S to 
MW3S) 

Water Level 
Elevation 

- ; .• "-..v. ' -v vv. • 

Comments 

December 
2012 

East-Northeast, 
shifting 
towards the 
Northeast 

0.0070 ft/ft 0.12 ft (A-MW5S) 
to 0.76 ft (A-
MW3S) increase in 
the water table 
from prior event 

Consistent flow direction with 
previous event. Decrease in 
hydraulic gradient. 
Approximate 10% decrease in 
flow velocity. Overall increase 
in the water table. 

March 2013 ' 5 <- ft t x 

s 1 
East-Northeast,'1 0 0032 It/it 3 18 ft (A-MW5S), 

t -&• A y«- "» > "K £ _ 

Flow direction consistent with 
v cv. >.v 
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Area A - Shallow Groundwater 

Criteria | 

Monitoring 
Event 

Groundwater 
Flow 

Direction 

Horizontal 
Hydraulic 
Gradient 
(MW5S to 
MW3S) 

Water Level 
Elevation Comments 

' ' v 1 > 't " 
, V ' <  «  

• . - V . \ -

IliillSIiilBlii 

i J . shilting 
tow aids the 
Noithcusi 

ISMBM 

: to 8:20 ft'CA1' ,  j t s  <  P  i  *  v  a ,  S  f f  
MW^IS) increase in 
.the water table , 
from prior event 

previous event Decrease in -
hydraulic gradient. „ 
Approximate 54% decrease in 
flow velocity. Overall increase 
in the water table. ' ' -

June 2013 Northeast, 
shifting 
towards the 
North-
Northeast 

0.0033 ft/ft 0.24 ft (A-MW2S) 
decrease to 0.74 ft 
(A-MW5S) 
increase in the 
water table from 
prior event 

Generally consistent flow 
direction with previous event. 
Increase in hydraulic gradient. 
Approximate 3% increase in 
flow velocity. Water level 
elevation decreased in 2 wells 
and increased in 3 wells. 

September 
2013 

' 1  i 

Northeast, 
shifting ^ • 
towards the » 
North- ^ .. 
northeast 

0 0032 ft/ft , 
s > ;* - ' \ -

* vv n, it" *t 4 

„ J> *1 ^ P t c 

w '  " I f  
^ Jr i 1 
/ I. 

i f 1 

1-02'ft (A-MW1S) ' 
«to2 47>ft(A-t B 
MW2S) decrease in 
the 'water table 
from prior event 
* te i 

Consistent flow direction with 
previous event. Decrease in 
hydraulic gradient^ 
Approximate 3% decrease in-5 
flow' velocity Overall 
decrease in the' water table tfe. V f ^ 1 V, t K. 

December 
2013 

East-Northeast, 
shifting 
towards the 
Northeast 

0.0066 ft/ft 2.04 ft (A-MW4S) 
to 6.73 ft (A-
MW1S) decrease in 
the water table 
from prior event 

Consistent flow direction with 
previous event. Increase in 
hydraulic gradient. 
Approximate 106% increase in 
flow velocity. Overall 
decrease in the water table. 

4.4 Area B 

4.4.1 Analytical Results 

Historically, a variety of volatile organic constituents has been detected in the 

groundwater samples at Area B. As indicated in Table 3, and as detailed below in this section, a 

number of target VOCs were detected in the Area B samples during 2013. 

March 2013 

In March 2013, PCE and 1,1,1-trichloroethane (TCA) were detected in the groundwater 

sample from monitoring well B-MW5S at concentrations of 1.5 ppb and 1.0 ppb, respectively. 

Chloroform was detected in the groundwater samples from B-MW5S and B-MW6S, as well as 
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the B-MW6S duplicate sample B-MW15S, at concentrations of 1.1 ppb, 1.4 ppb, and 1.5 ppb, 

respectively. No other VOCs or VOC TICs were detected in wells B-MW5S or B-MW6S. The 

groundwater sample from monitoring well B-MW7S exhibited no VOCs or VOC TICs. 

The March 2013 sampling event also included the semi-annual sampling of downgradient 

wells B-MW22I/D and B-MW23IZD, which were installed within the intermediate and deep 

portions of the aquifer in May 2007 near the toe of the VOC plume. Chloroform was detected in 

all four downgradient wells: B-MW22I (19 ppb), B-MW22D (2.2 ppb), B-MW23I (2.0 ppb), and 

B-MW23D (1.6 ppb). No other target VOCs or VOC TICs were detected in the March 2013 

Area B groundwater samples. 

No target VOCs or VOC TICs were detected in the March 2013 surface water samples. 

June 2013 

In June 2013, PCE was detected in the groundwater samples from monitoring wells B-

MW5S, B-MW6S, and the blind duplicate sample from B-MW6S (B-MW15S) at concentrations 

of 2.5 ppb, 1.1 ppb, and 1.1 ppb, respectively. Chloroform was also detected in the samples from 

monitoring wells B-MW5S, B-MW6S, and the blind duplicate sample from B-MW6S (B-

MW15S) at concentrations of 1.2 ppb, 1.0 ppb, and 1.0 ppb, respectively. Two VOCs, 1,1-

dichloroethane (1,1-DCA) and TCA were detected in the groundwater sample from B-MW5S 

only at concentrations of 1.0 ppb and 1.1 ppb, respectively. No VOCs or VOC TICs were 

detected in well B-MW7S. 

Chloroform was detected in three of the four June 2013 surface water samples, all at a 

concentration of 1.0 ppb: B-SW4 (the blind duplicate sample of B-SW1), B-SW2, and B-SW3. 

No VOCs were detected in the June 2013 QA/QC blanks associated with the analysis of 

groundwater or surface water samples from Area B. Therefore, no data qualification is needed 

for the June 2013 Area B analytical results. 

September 2013 

In September 2013, PCE was detected in the groundwater samples from wells B-MW5S, 

B-MW6S, and the blind duplicate sample from B-MW6S (B-MW15S) at concentrations of 3.9 

ppb, 1.6 ppb, and 1.5 ppb, respectively. No other VOCs or VOC TICs were detected in the 
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samples from wells B-MW5S and B-MW6S. The sample from B-MW7S exhibited no VOCs or 

VOC TICs above laboratory detection limits. 

Monitoring wells B-MW22I, B-MW22D, B-MW23I and B-MW23D each exhibited low 

levels of chloroform at concentrations of 21 ppb, 1.9 ppb, 1.7 ppb, and 1.2 ppb, respectively. No 

other VOCs or VOC TICs were detected in the Area B downgradient well groundwater samples. 

Chloroform was detected in surface water sample B-SW1 at a concentration of 1.1 ppb. 

No other VOCs or VOC TICs were detected in the September 2013 surface water samples. 

No constituents were detected in the September 2013 QA/QC blanks associated with the 

groundwater or surface water samples from Area B that were also detected in the monitoring 

well or surface water samples. Therefore, no data qualification is needed for the September 2013 

Area B analytical results. 

December 2013 

In December 2013, 1,1-DCA and PCE were detected in the groundwater sample from B-

MW5S at concentrations of 1.0 ppb and 4.1 ppb, respectively. PCE was detected in the 

groundwater sample from B-MW6S, and the B-MW6S blind duplicate B-MW15S, at 

concentrations of 1.7 ppb and 1.7 ppb. No other VOCs or VOC TICs were detected in the 

samples from wells B-MW5S and B-MW6S. The groundwater sample from B-MW7S exhibited 

no VOCs or VOC TICs above the laboratory detection limits. 

No VOCs or VOC TICs were detected in the December 2013 surface water samples. 

No constituents were detected in the December 2013 QA/QC blanks associated with the 

groundwater or surface water samples from Area B. Therefore, no data qualification is needed 

for the December 2013 Area B analytical results. 

4.4.2 Product/Water Level Results 

Product and water levels were measured in Area B monitoring wells, observation wells, 

piezometers, and stream gauges on March 26, 2013, June 11, 2013, September 11, 2013, and 

December 9 and 10, 2013. Water level contour and groundwater flow direction maps for the 

shallow, intermediate and deep portions of the aquifer are presented in Figures 7A, 7B and 7C 

(3/26/13, 6/11/13, 9/11/13, and 12/9/13), respectively. A summary of the March 2013, June 

2013, September 2013, and December 2013 water levels is presented on Table 8. 

FAA William J. Hughes Technical Center 
2013 Annual Monitoring Report 23 April 2014 



During June 1997, TRC installed and surveyed a stream level staff gauge (B-SG5) in the 

South Branch immediately downgradient of monitoring well B-MW5S at surface water sample 

location B-SW2. In July 2000, TRC installed an additional four stream gauges (B-SG1, B-SG2, 

B-SG3, and B-SG4) in the stream in the vicinity of Area B and one gauge each (B-SG6 and B-

SG7) in the two elongated ponds to the southeast of Area B. The purpose of the stream gauges is 

to measure the surface water elevations of the South Branch and compare them to the water table 

elevations in monitoring wells adjacent to the stream (B-MW2S, B-MW4S, B-MW5S and B-

MW6S). This data is used to provide an ongoing, year-round evaluation of the hydraulic nature 

of the South Branch (e.g., "gaining", "losing", or "neutral") in the vicinity of Area B. 

March 2013 

Water levels measured in fifteen of 21 shallow wells and piezometers during March 2013 

increased in comparison to the December 2012 water levels. The water levels in the remaining 

six shallow wells and piezometers exhibited decreased water levels. The average increase in the 

shallow groundwater level elevation observed when comparing the March 2013 and December 

2012 events is 0.30 feet over 21 shallow monitoring well and piezometer points. Furthermore, 

the piezometric head increased in intermediate and deep monitoring wells by an average of 0.12 

feet and 0.16 feet, respectively. On average, the stream elevation increased slightly (0.05 feet) 

over the South Branch stream gauge locations measured between the December 2012 and March 

2013 events. 

A stream elevation of 29.60 feet (North American Vertical Datum of 1988 (NAVD88)) 

was recorded at B-SG5 during March 2013, which is 1.71 to 2.14 feet lower than the water table 

elevations measured in the nearby monitoring wells (B-MW4S, B-MW5S, and B-MW6S). 

June 2013 

Water levels measured in shallow wells and piezometers during June 2013 generally 

decreased in comparison the March 2013 water levels. Three exceptions to this statement are 

noted: the first exception was an increase in the June 2013 water level compared to the March 

2013 water level, which was observed at monitoring well B-MW19D (0.02 feet). The second 

and third exceptions were no change in the June 2013 water levels compared to the March 2013 

water levels, observed at monitoring well B-MW19I and observation well B-OW2. The average 
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decrease in the shallow groundwater level elevation observed during the June 2013 event is 0.36 

feet over 15 shallow monitoring wells and 6 piezometer well points at Area B. The piezometric 

head decreased in intermediate and deep monitoring wells by an average of 0.10 feet and 0.13 

feet, respectively. On average, the stream elevation decreased (0.18 feet) over the stream gauge 

locations between the June 2013 and March 2013 events. 

A stream elevation of 29.42 ftmsl was recorded at B-SG5 during June 2013, which is 

1.74 to 2.17 feet lower than the water table elevations measured in nearby monitoring wells B-

MW4S, B-MW5S, and B-MW6S. 

September 2013 

Water levels measured in shallow wells during September 2013 decreased in comparison 

to the June 2013 water levels. In comparing the June 2013 and September 2013 events, the 

average decrease in the shallow groundwater level elevations observed is 0.81 feet over 15 

shallow monitoring wells and 6 piezometer well points at Area B. The piezometric head also 

decreased in intermediate and deep monitoring wells, by averages of 0.93 feet and 0.88 feet, 

respectively. The average stream elevation decreased (0.21 feet) between the June 2013 and 

September 2013 events. 

A stream elevation of 29.15 ftmsl was recorded at B-SG5 during September 2013, which 

is 1.49 to 1.79 feet lower than the water table elevations measured in the nearby monitoring 

wells. 

December 2013 

Water levels measured in shallow wells during December 2013 increased in comparison 

to the September 2013 water levels. The average increase in the shallow groundwater level 

elevation observed during the December 2013 event is 0.77 feet over 15 shallow monitoring 

wells and 6 piezometer well points at Area B. Furthermore, the piezometric head increased in 

intermediate and deep monitoring wells by averages of 0.76 feet and 0.61 feet, respectively. The 

average stream elevation increased slightly (0.27 feet) over the stream gauge locations measured 

between the September 2013 and December 2013 events. 
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A stream elevation of 29.40 ftmsl was recorded at B-SG5 during December 2013, which 

is 1.72 to 2.05 feet lower than the water table elevations measured in the nearby monitoring 

wells. 

Data from the four monitoring events suggest a "gaining" hydraulic relationship between 

the stream and the water table. A brief summary of the Area B surface water hydrologic 

conditions based on the elevation measurements at B-SG5 is provided below. 

Area B -- Surface Water 

Sampling Event Elevation (B-SG5) Stream Status : Comments 
March 2013 29.60 Gaining Stream Elevation increase from prior 

event, stream status consistent 
with previous event 

June 2013. • 

1  ' •  V - ,  •  

J "  'S  •  

Gaining Stream 

''Y *j  f' *  f  

p^a loS i l i e^ i r a ip i^Pf & u"  >*""« !  » , ,T*  I event, stream status consiste nl 
with previous event 

September 2013 29.15 
' 

Gaining Stream 

J  

Elevation decrease from prior 
event, stream status consistent 
with previous event 

Decembei 201 3 ' . ; \;29.40 ' ' > 
JW 1 "  W  \  Y  1  ̂  1  S  

i .  !  '  

bY *" ! •  4 .A  V  l v  }  i t -^Gaming Stream n  r  *•  Elevation increase tromprior 
f evenfestream status eonsi stent , • 
.with previous event , 

Product thickness in monitoring well B-MW3S has been variable since the well was 

installed in June 1987. The greatest thickness of product measured in B-MW3S was 0.67 feet 

during September 1988. Subsequently, the product thickness decreased steadily during the 

course of quarterly monitoring until no product was observed during July 1995. After the 

reappearance of product (0.12 feet) during October 1995, the product thickness again steadily 

decreased with no measurable product identified from December 1996 through October 1998. 

During January 1999, however, a thin layer of product (0.02 feet) reappeared in the well, and 

since then, has been sporadically detected in the well during July 1999 (0.01 feet), November 

2002 (0.03 ft), February 2003 (0.07 feet), August 2006 (0.10 feet), and once again in March 2013 

(0.01 ft). Immeasurable sheens were detected during the May 2003, November 2003, August 

2004 and May 2005 sampling events. The presence of product in B-MW3S will continue to be 

closely monitored during future sampling events. 

A brief summary of the groundwater flow direction, horizontal hydraulic gradient, and 

water level elevation is provided below for the Area B shallow groundwater flow regime. 
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Sampling:; 
Event 

Area B - Shallow Groundwater 
Criteria 

Groundwater 
Flow 

Direction 

Horizontal 
Hydraulic 
Gradient 
(MW14S to 
MW11S) . 

Water Level 
Elevation Comments 

December 
2012 

Southeast in 
upgradient 
area, then east 
to a cone of 
depression in 
the vicinity of 
B-PZ10 and 
B-PZ11 

0.0021 ft/ft 0.67 ft (B-PZ3) to 
1.74 ft (B-
MW11S) increase 
in water table 
from prior event 

Generally consistent flow direction with 
previous event. Decrease in hydraulic 
gradient with previous event. 
Approximate 25% decrease in flow 
velocity. Overall increase in the shallow 
water table. One STDEV over 21-point 
shallow well data set is 0.29 ft. 

> March- Southeas 
upgradien 
area, ther 
east-southeas 
to a cone of 
depression in 

iftReMeimtylex 
'B-PZ10., • 

0.0032 ft/ft. 
,(B-PZ12)ito 2.16 
ft increase (B-
N/IW/VV\ .vater • 

ifidr.:,' 
event. * 

^Generally consistent flow, direction with 
^previous1 eventpGpneotjdepressiontSrfg:w 
- obseryed during'previous event.. ifjE.: ?M£. -st-f-

water table in 15 wells and piezometers: 

June 2013 Southeast in 
upgradient 
area, then 
northeast to a 
cone of 
depression in 
the vicinity of 
B-PZ10 

0.0032 ft/ft 0.10 ft (B-PZ11) 
to 1.24 ft (B-
MW8S) decrease 
in water table 
from prior event 

Generally consistent flow direction with 
previous event. No change in hydraulic 
gradient. No change in flow velocity. 
Overall decrease in the shallow water 
table. One STDEV over 21-point 
shallow well data set is 0.30 ft. 

0 34 ft (B-PZ10) gasiftiSi,- H 
|t6a^op^iSs?gs 

• 
'  ,  f :  

-from prior event'. 

f *" 1 z t * ( 

flow velocity. Overall decrease in the 
shallow water table One STDEV over 
2i-point shallow well data set is 0T42 ft-. 

December 
2013 

South and 
southeast in 
upgradient 
area, then east 
to a cone of 
depression in 
the vicinity of 
B-PZ10 and 
B-PZ11 

0.0021 ft/ft 0.23 ft (B-
MW14S) to 1.80 
ft (B-MW9S) 
increase in water 
table from prior 
event 

Generally consistent flow direction with 
previous event, with the exception of a 
pronounced groundwater dome around 
B-MW9S. Decrease in hydraulic 
gradient with previous event. 
Approximate 30% decrease in flow 
velocity. Overall increase in the shallow 
water table. One STDEV over 21-point 
shallow well data set is 0.53 ft. 
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The water level contour maps for the intermediate and deep wells generated using the 

March 2013, June 2013, September 2013, and December 2013 groundwater measurements 

indicate a groundwater flow direction shifting from a southeast direction in the upgradient 

portion of Area B to the east in the downgradient portion of the site, consistent with that 

observed in previous sampling events. Due to potential impacts on the groundwater flow 

direction associated with the groundwater extraction at Area B, horizontal gradients are 

evaluated between wells B-MW14I/D and B-MW17I/D. A brief summary of the groundwater 

flow direction, horizontal hydraulic gradient and piezometric surface elevation is provided below 

for the Area B intermediate and deep groundwater flow regimes. 

AreaB - Intermediate Groundwater 

Sampling 
Event 

Criteria 

Groundwater 
Flow 

Direction 

Horizontal 
Hydraulic 
Gradient 
(MW14I to 
MW17I) 

Water Level 
Elevation Comments 

December 
2012 

Southeast in 
upgradient 
area, then east 
paralleling 
South Branch 

0.0026 ft/ft 0.86 ft (B-
MW15I) to 2.25 
ft (B-MW17I) 
increase in the 
piezometric 
surface from 
prior event. 

Flow direction consistent with previous 
event. Decrease in hydraulic gradient. 
Approximate 23.5% decrease in flow 
velocity. Increase in piezometric surface 
elevation a reversal from previous event. 
STDEV over 15-point data set is 0.36 ft. 

0.73 ft decrease 
ffi.owsvtn n ft/t 

March" 
2013... 

•  * ' v :  

• Southeast:! m 
upgudienl 
area, then east 

ii i paralleling 
South Branch' 

^ t » Vv * ' 

iftHnGreasej:®JM^ 
MW19I) in the -

" u. >A 

Flow direction consistent with previou. 
event. Increase m hydraulic gradient , 
Approximate 11.5% increase in flow • 

surtacedrom- -
iprior event. 

June 2013 Southeast in 
upgradient 
area, then east 

0.0029 ft/ft No change (B-
MW19I) to 0.16 
ft decrease (B-
MW15I) in the 
piezometric 
surface from 
prior event. 

Flow direction consistent with previous 
event. No change in hydraulic gradient. 
No change in flow velocity. Overall 
decrease in piezometric surface. STDEV 
over 15-point data set is 0.04 ft. 

MW12I) to 1.52 
ff (B-MW19I)" 

0£~  "  ~  — SI-«SV\vlS^S?3y r, \"%=v£4yW- '• 5 ' 

event. Increase,in hydraulic gradient 

piezometric 
surface from 

1 prior event1. , 
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Area B - Intermediate Groundwater 

Sampling 
Event 

Criteria | 

Sampling 
Event 

Groundwater 
Flow. 

Direction 

Horizontal 
Hydraulic 
Gradient 
(MW14I to 
MW17I) 

Water Level 
Elevation Comments 

December 
2013 

Southeast in 
upgradient 
area, then east 
towards a 
cone-of-
depression 

0.0027 ft/ft 0.14 ft (B-
MW14I) to 1.59 
ft (B-OW5) 
increase in the 
piezometric 
surface from 
prior event. 

Flow direction consistent with previous 
event, with exception of presence of cone 
of depression in vicinity of B-MW21I. 
Decrease in hydraulic gradient. 
Approximate 16% decrease in flow 
velocity. Increase in piezometric surface 
elevation a reversal from previous event. 
STDEV over 15-point data set is 0.43 ft. 

Area B - Deep Groundwater 

Sampling 
Event 

Criteria | 

Sampling 
Event 

Groundwater 
Flow 

Direction 

Horizontal 
Hydraulic 
Gradient 
(MW14D to 
MW17D) 

Water Level 
Elevation Comments 

December 
2012 

Southeast in 
upgradient 
area, then east 
paralleling 
South Branch 

0.0026 ft/ft 0.74 ft (B-
MW15D) to 2.10 
ft (B-OW4) 
increase in the 
piezometric 
surface from 
prior event. 

Consistent flow direction with previous 
event. Slight decrease in hydraulic 
gradient. Approximate 7% decrease in 
flow velocity. Increase in deep 
piezometric surface elevations a reversal 
from previous event. STDEV over 15-
point data is 0.40 ft. 

March 
2013 . 

>hv 5^ 
-MI ^ 

, .<•* j 

Southeast in 
v h "• f \ 

upgradient 
area, then-east , 
paralleling,,. • r \ *° 
South Branch 

4 - * y 'if ^ 

V ^ , 
, ' V V , 

Ii&.®fti(|cfeiis&l® 
(B-OW4) to 0 75 
tt increase (B-
OW2).in the -

, piezometric . 
' surface from 

/-i t j-t J i ^Consistent flow direction with previous 
lewentMnereasemdiydrauhcigradient:' <. scisL'.Saft-ft 
Approximate 115% increase in flow • 

syeloeityimcreasemipiezometriejsurfacesl,'? 
Helevatiomissc,onsistentrwith prior event. „ 
Standard deviation (STDEV) over 15-

fpih®aalMse& 
June 2013 Southeast in 

upgradient 
area, then east 

0.0029 ft/ft 0.67 ft decrease 
(B-MW11D) to 
0.02 ft increase 
(B-MW19D) in 
the piezometric 
surface from 
prior event. 

Consistent flow direction with previous 
event. No change in hydraulic gradient. 
No change in flow velocity. General 
decrease in piezometric surface is a 
reversal from prior event. STDEV over 
15-point data set is 0.05 ft. 
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Area B - Deep Groundwater 

Sampling 
Event 

Criteria ] 

Sampling 
Event 

Groundwater 
Flow 

Direction 

Horizontal 
Hydraulic 
Gradient 
(MW14D to 
MW17D) 

Water Level 
Elevation Comments 

"September 
2013 

ij#®ss 

v  t  '  *• i  

Southeast in, 
upgiadient 
area," then east 

IBBl 

0 0027 lt/tt 

. 1 <• ^ f 

wm 
M  *  • "  

t 
'  

f 
i  

021 It (B-

MW11D) to 1.64, 

ft (BrOW2), 

> decrease m the , 

pie/ometiic 

sui lace 1 iom 

prior event ( 

Consistent flow duectmn with pie\lous 
event Decrease in hydraulic gradient *• . 
Approximate 7% decrease in flow 
velocity. Decrease in piezometric surface 
consistent with previous event STDEV 
over 15-point data set-is 0 39 ft 

December 
2013 

Southeast in 
upgradient 
area, then east 
towards a 
cone-of-
depression 

0.0027 ft/ft 0.08 ft (B-
MW14D) 
decrease to 1.89 
increase ft (B-
22D) in the 
piezometric 
surface from 
prior event. 

Consistent flow direction with previous 
event, with the exception of the cone-of-
depression around B-MW21D. No change 
in hydraulic gradient or flow velocity. 
Overall increase in deep piezometric 
surface elevations a reversal from 
previous event. STDEV over 15-point 
data set is 0.55 ft. 

4.5 AreaC 

4.5.1 Analytical Results 

As indicated in Table 4, toluene was detected in the September 2013 groundwater sample 

from monitoring well C-MW1S at a concentration of 4.7 ppb. No other VOCs or VOC TICs 

were detected in 2013 samples from monitoring well C-MW1S. 

No VOCs or VOC TICs were detected in any 2013 groundwater samples collected from 

monitoring well C-MW2S. 

No constituents were detected in the 2013 QA/QC blanks associated with the 

groundwater samples from Area C. Therefore, no data qualification is needed for the 2013 Area 

C analytical results. 

4.5.2 Water Level Results 

As indicated in Table 9, water level measurements were performed on March 25, 2013, 

June 11, 2013, September 13, 2013, and December 12, 2013 in both of the Area C monitoring 

wells. Updated water table contour and groundwater flow direction maps are presented in Figure 

8 (3/25/13, 6/11/13, 9/13/13, and 12/12/13). Given that there are only two wells, a general 
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groundwater flow direction is described. It should be noted that a reversal in the flow direction 

that was observed in November 2006 as a result of an anomalous water level measured in C-

MW1S has not been confirmed during any of the quarterly sampling events since November 

2006. A brief summary of the groundwater flow direction, horizontal hydraulic gradient, and 

water level elevation for each quarterly sampling event is provided below. 

Sampling 
Event 

Area C - Shallow Groundwater 
Criteria 

Groundwater 
Flow 

Direction 

Horizontal 
Hydraulic 
Gradient 
(C-MW1S to 
C-MW2S) 

Water Level 
Elevation Comments 

December 
2012 

East-northeast 0.0063 ft/ft 1.94 ft (C-
MW1S) to 2.67 ft 
(C-MW2S) 
increase in the 
water table from 
prior event. 

Consistent flow direction with 
previous event. Decrease in hydraulic 
gradient. Approximate 34% decrease 
in flow velocity. Increase in water 
table is a reversal of water elevation 
changes observed in previous event. 

March ' 
2013 ' 

\-i? - *f ",h> 
I 

-1' ft- ' 

S2 h (C-
WIS) to 1.05 ft 
1-MW2S)) \ < „ 

rease in the 
aterstablefromfti 
•ior<event. .* i 

* fl 1- • * t • « ;^on^istentilow(direction^wim^g#:J 

in flow velocity. Increase in water 
— l A.. 

June 2013 East-northeast 0.0073 ft/ft 0.57 ft (C-
MW1S) to 1.01ft 
(C-MW2S) 
decrease in the 
water table from 
prior event. 

Consistent flow direction with 
previous event. Increase in hydraulic 
gradient. Approximate 38% increase 
in flow velocity. Decrease in water 
table is a reversal from previous 
event. 

2 06 ff (C-
*MW1S) to 2 27 ft 

iv^nsistentmo^aireetion^ithy«^>^ 
previous event. Increase m hydraulic 

idecrease in^the^ , .. 
water table from ' 

in now velocity ?Decreaseinwater 

December 
2013 

East-northeast 0.0050 ft/ft 1.48 ft (C-
MW1S) to 2.19 ft 
(C-MW2S) 
increase in the 
water table from 
prior event. 

Consistent flow direction with 
previous event. Decrease in hydraulic 
gradient. Approximate 40% decrease 
in flow velocity. Increase in water 
table is a reversal of water elevation 
changes observed in previous event. 
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4.6 Area R 

Area R groundwater sample results are summarized in Table 5 and are discussed by 
sampling event below. 

4.6.1 Analytical Results 

March 2013 

Two target VOCs were detected in the groundwater sample collected from R-MW1S 

during the March 2013 sampling event: chlorobenzene (6.4 ppb) and 1,4-dichlorobenzene (2.2 

ppb). No other VOCs or VOC TICs were detected in the R-MW1S groundwater sample.' 

Chlorobenzene and 1,4-dichlorobenzene were detected in the R-MW2S groundwater sample at 

concentrations of 2.3 ppb and 1.7 ppb, respectively. No other VOCs or VOC TICs were detected 

in the R-MW2S groundwater sample. Chloroform was detected in the samples from R-MW1S, 

R-MW3S, R-MW4S, R-MW5S and R-MW6S at concentrations of 1.9 ppb, 13 ppb, 1.9 ppb, 9.0 

ppb, and 13 ppb, respectively. The blind duplicate sample of R-MW5S (R-MW7S) exhibited a 

chloroform concentration of 8.7 ppb. No other target VOCs or VOC TICs were detected in the 

groundwater samples obtained from Area R during the March 2013 event. 

No constituents were detected in the March 2013 QA/QC blanks associated with the 

groundwater samples from Area R. Therefore, no data qualification is needed for the March 

2013 Area R analytical results. 

June 2013 

Two target VOCs were detected in the groundwater sample collected from R-MW1S 

during the June 2013 sampling event: chlorobenzene (8.0 ppb) and 1,4-dichlorobenzene (3.0 

ppb). No other VOCs or VOC TICs were detected in the R-MW1S groundwater sample. No 

target VOCs or VOC TICs were detected in the groundwater sample collected from R-MW2S. 

Chloroform was detected in the samples from R-MW3S, R-MW4S, R-MW5S, the R-MW5S 

blind duplicate sample R-MW7S, and R-MW6S at concentrations of 17 ppb, 1.4 ppb, 7.8 ppb, 

8.6 ppb, and 15 ppb, respectively. No other target VOCs or VOC TICs were detected in the 

groundwater samples obtained from Area R during the June 2013 event. 

No VOC constituents were detected in the June 2013 QA/QC blanks associated with the 

groundwater samples from Area R. Therefore, no data qualification is needed for the June 2013 

Area R analytical results. 
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September 2013 

Two target VOCs were detected in the groundwater sample collected from R-MW1S 

during the September 2013 sampling event: chlorobenzene (10 ppb) and 1,4-dichlorobenzene 

(3.1 ppb). No other VOCs or VOC TICs were detected in the R-MW1S groundwater sample. 

No target VOCs or VOC TICs were detected in the September 2013 groundwater sample from 

R-MW2S. Chloroform was detected in the samples from R-MW3S, R-MW4S, R-MW5S, the R-

MW5S blind duplicate sample R-MW7S, and R-MW6S at concentrations of 17 ppb, 1.5 ppb, 6.6 

ppb, 6.7 ppb, and 12 ppb, respectively. No other target VOCs or VOC TICs were detected in the 

groundwater samples obtained from Area R during the September 2013 event. 

No constituents were detected in the September 2013 QA/QC blanks associated with the 

groundwater samples from Area R. Therefore, no data qualification is needed for the September 

2013 Area R analytical results. 

December 2013 

Three target VOCs were detected in the groundwater sample collected from R-MW1S 

during the December 2013 sampling event: chlorobenzene (34 ppb), 1,2-dichlorobenzene (1.4 

ppb), and 1,4-dichlorobenzene (7.3 ppb). No other VOCs or VOC TICs were detected in the R-

MW1S groundwater sample. Two target VOCs were detected in the groundwater sample from 

R-MW2S: chlorobenzene (3.1 ppb) and 1,4-dichlorobenzene (2.1 ppb). No other VOCs or VOC 

TICs were detected in the R-MW2S groundwater sample. Chloroform was detected in the 

samples from R-MW3S, R-MW5S, the R-MW5S blind duplicate sample R-MW7S, and R-

MW6S at concentrations of 21 ppb, 6.5 ppb, 6.5 ppb, and 9.9 ppb, respectively. No other target 

VOCs or VOC TICs were detected in the groundwater samples obtained from Area R during the 

December 2013 event. 

No constituents were detected in the December 2013 QA/QC blanks associated with the 

groundwater samples from Area R. Therefore, no data qualification is needed for the December 

2013 Area R analytical results. 

4.6.2 Water Level Results 

Water levels were measured in the six Area R monitoring wells on March 27, 2013, June 

12, 2013, September 12, 2013, and December 11, 2013. A summary of the water levels is 
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presented on Table 10. Updated water table contour and groundwater flow direction maps are 

presented in Figure 9 (3/27/13, 6/12/13, 9/12/13, and 12/11/13). A brief summary of the 

groundwater flow direction, horizontal hydraulic gradient, and water level elevation for each 

quarterly sampling event is provided below. 

Sampling 
Event 

Area R - Shallow Groundwater 
Criteria 

Groundwater 
Flow 

Direction 

Horizontal 
Hydraulic 
Gradient 
(R-MW4S to 
R-MW5S) 

Water Level 
Elevation Comments 

December 
2012 

Southeast 0.0010 ft/ft 0.65 ft (R-MW3S) 
to 0.70 ft (R-
MW5S) increase 
in water levels 
from prior event. 

Consistent flow direction with 
previous event. Decrease in 
hydraulic gradient. Approximate 
9% decrease in flow velocity. 
Increase in water elevation is a 
reversal from prior event. 

March Southeast 

V> ! .J *, 

• 3.29 ft(R-MW5S) 
to 3.51 ft (R-

^W?'<' 
-oared 

an^theswatemeyehife 
j.. : *" from prior event.' „• 

- " 

to previous event Increase in 
hydraulic gradient Approximate 
30% increase in flow velocity 

consistent with pnor event. 
June 2013 Southeast 0.0016 ft/ft 0.16 ft (R-MW3S) 

to 0.35 ft (R-
MW5S) decrease 
in water levels 
from prior event. 

Consistent flow direction with 
previous event. Increase in 
hydraulic gradient. Approximate 
23% increase in flow velocity. 
Decrease in water elevation is a 
reversal from the prior event. 

ft (R-MW2S)? 
?5 ft (R- '• / 

.... &%: s-- hi itig-

:4S) decrease ' 
ater levels cue* icvcis v 
, V 5* *> U * , "i *1 n prior,, eyent. 

* t** s. u. 

Consistent flow direction with$«S;^ & 
previous event. Decrease in 

ihydrauliC'gradientAApproximatel'; 
/nf J .' , - „ 6% decrease in flow velocity 

-Decrease in water elevation is v.* ,, 
. „ .i consistent with pnor event. -

December 
2013 

Southeast 0.0012 ft/ft 1.92 ft (R-MW5S) 
to 2.14 ft (R-
MW3S) decrease 
in water levels 
from prior event. 

Consistent flow direction with 
previous event. Decrease in 
hydraulic gradient. Approximate 
20% decrease in flow velocity. 
Decrease in water elevation is a 
reversal from prior event. 
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4.7 Area 56 

Area 56 groundwater sample results are summarized in Table 6. As indicated in Section 

3.5, groundwater samples from wells 56-MW4S and 56-MW4D were analyzed for VOCs. 

Priority pollutant metals analysis was conducted for unfiltered and filtered aliquots of 

groundwater samples collected from well 56-MW4S and its blind duplicate sample 56-MW6S. 

In addition, an unfiltered aliquot from 56-MW4S and its duplicate sample were analyzed for 

nitrate/nitrite each quarter. VOC and inorganic results are discussed separately below by 

quarterly sampling event. 

4.7.1 VOC Analytical Results 

Neither monitoring well 56-MW4S nor monitoring well 56-MW4D exhibited the 

presence of any VOCs or VOC TICs during 2013. 

4.7.2 Inorganic Analytical Results 

March 2013 

The measured turbidity in 56-MW4S in March 2013 was 9.79 Nephelometric Turbidity 

Units (NTU). The analytical results of the unfiltered (total metals) aliquot of 56-MW4S 

indicated the presence of chromium (74.7 ppb), copper (2.3 ppb, estimated), and nickel (520 

ppb). The filtered (dissolved) aliquot of this sample exhibited chromium (37.5 ppb), copper (1.4 

ppb, estimated), nickel (477 ppb), and zinc (3.8 ppb, estimated). 

The analytical results of the unfiltered aliquot of 56-MW4S' blind duplicate sample, 56-

MW6S, indicated the presence of chromium (93.5 ppb), copper (2.6 ppb, estimated), nickel (468 

ppb), and zinc (3.9 ppb, estimated). The filtered (dissolved) aliquot of 56-MW6S exhibited 

chromium (39.8 ppb), copper (1.1 ppb, estimated), nickel (5058 ppb), and zinc (3.9 ppb, 

estimated). 

Nitrate was detected in 56-MW4S and the blind duplicate sample 56-MW6S, at 

concentrations of 2.5 ppm and 3.7 ppm, respectively. 

June 2013 

The measured turbidity in 56-MW4S in June 2013 was 8.56 NTU. The analytical results 

of the unfiltered (total metals) aliquot of 56-MW4S indicated the presence of beryllium (0.16 

ppb, estimated), chromium (36.8 ppb), copper (5.9 ppb, estimated), nickel (265 ppb), and 

FAA William J. Hughes Technical Center 
2013 Annual Monitoring Report 35 April 2014 



thallium (3.1 ppb, estimated). However, based on the reported estimated concentrations of 

copper (4.9 ppb) and thallium (2.9 ppb) in the associated field blank (FB061113), the copper and 

thallium results for 56-MW4S are considered invalid. As such, "B" qualifiers have been added 

to the copper and thallium results for well 56-MW4S for June 2013. The filtered (dissolved) 

aliquot of this sample exhibited beryllium (0.18 ppb, estimated), chromium (26.1 ppb), copper 

(7.7 ppb, estimated), nickel (261 ppb), and zinc (6.2 ppb, estimated). However, based on the 

reported estimated concentrations of beryllium (1.5 ppb), copper (7.6 ppb), and zinc (4.8 ppb) in 

the associated field blank (FB061113(F)), the beryllium, copper, and zinc results for 56-

MW4S(F) are considered invalid. As such, "B" qualifiers have been added to the dissolved 

beryllium, copper, and zinc results for well 56-MW4S for June 2013. 

The results of the unfiltered aliquot of blind duplicate sample 56-MW6S indicated the 

presence of beryllium (0.15 ppb, estimated), chromium (34.7 ppb), copper (7.7 ppb, estimated), 

nickel (252 ppb), thallium (3.2 ppb, estimated), and zinc (6.4 ppb, estimated). As discussed in 

the paragraph above, the copper detection in the associated field blank invalidates the copper 

result reported for the sample. As such, a "B" qualifier has been added to the copper result for 

this sample. The filtered (dissolved) aliquot of the blind duplicate sample exhibited beryllium 

(0.24 ppb, estimated), chromium (26.6 ppb), copper (6.5 ppb, estimated), nickel (254 ppb), 

thallium (3.1 ppb, estimated), and zinc (8.6 ppb, estimated). Also as discussed in the paragraph 

above, because of the field blank detects of the specified metals, and because of a detect of 

thallium (2.9 ppb, estimated) in the filtered field blank, the beryllium, copper, thallium, and zinc 

detects in groundwater sample 56-MW6S(F) are considered invalidated. As such, "B" qualifiers 

have been added to the beryllium, copper, thallium, and zinc results. 

Nitrate was detected in 56-MW4S and its duplicate sample (56-MW6S) at concentrations 

of 3.8 ppm and 3.7 ppm, respectively. 

September 2013 

The measured turbidity in 56-MW4S in September 2013 was 3.9 NTU. The analytical 

results of the unfiltered (total metals) aliquot of 56-MW4S indicated the presence of chromium 

(70.3 ppb), copper (7.1 ppb, estimated), lead (2.6 ppb, estimated), nickel (119 ppb), and zinc 

(13.3 ppb, estimated). The filtered (dissolved) aliquot of this sample exhibited chromium (22.0 

ppb), copper (2.7 ppb, estimated), nickel (119 ppb), and zinc (11.9 ppb, estimated). No metals 
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were detected in the associated field blank, therefore, no qualification of the metals analytical 

results with regards to blank contamination is warranted. 

The analytical results of the unfiltered aliquot of blind duplicate sample 56-MW6S 

indicated the presence of chromium (96.0 ppb), copper (6.7 ppb, estimated), lead (2.8 ppb, 

estimated), nickel (123 ppb), thallium (2.2 ppb, estimated), and zinc (16.9 ppb, estimated). The 

analytical results of the filtered (dissolved) aliquot of the blind duplicate sample exhibited 

chromium (21.8 ppb), copper (4.3 ppb, estimated), nickel (119 ppb), and zinc (14.5 ppb, 

estimated). No metals were detected in the associated field blank, therefore, no qualification of 

the metals analytical results with regards to blank contamination is warranted. 

Nitrate was detected in 56-MW4S and its blind duplicate sample (56-MW6S) at 

concentrations of 3.9 ppm and 3.9 ppm. 

December 2013 

The measured turbidity in 56-MW4S in December 2013 was 2.96 NTU. The analytical 

results of the unfiltered (total metals) aliquot of 56-MW4S indicated the presence of beryllium 

(0.35 ppb, estimated), chromium (56.9 ppb), nickel (142 ppb), and zinc (6.4 ppb, estimated). 

However, based on the reported estimated concentration of zinc (2.0 ppb) in the associated field 

blank (FBI20913), the zinc result for 56-MW4S is considered invalid. As such, a "B" qualifier 

has been added to the zinc result for well 56-MW4S for December 2013. The filtered 

(dissolved) aliquot of this sample exhibited arsenic (2.1 ppb, estimated), beryllium (0.33 ppb, 

estimated), chromium (28.8 ppb), nickel (152 ppb), thallium (2.6 ppb, estimated), and zinc (6.9 

ppb, estimated). However, because of the detects of thallium (2.7 ppb, estimated) and zinc (3.3 

ppb, estimated) described above for filtered field blank FB120913(F), the dissolved thallium and 

zinc results for 56-MW4S(F) are considered invalid. As such, "B" qualifiers have been added to 

the results for thallium and zinc. 

The analytical results of the unfiltered aliquot of blind duplicate sample 56-MW6S 

indicated the presence of beryllium (0.40 ppb, estimated), cadmium (0.32 ppb, estimated), 

chromium (57.2 ppb), copper (2.9 ppb, estimated), nickel (154 ppb), thallium (1.9 ppb, 

estimated), and zinc (6.4 ppb, estimated). However, based on the reported estimated 

concentration of zinc (2.0 ppb) in the associated field blank (FB120913), the zinc result for 56-

MW6S is considered invalid. As such, a "B" qualifier has been added to the zinc result for well 
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56-MW6S for December 2013. The filtered (dissolved) aliquot of the blind duplicate sample 

exhibited beryllium (0.33 ppb, estimated), chromium (26.1 ppb), nickel (150 ppb), thallium (2.2 

ppb, estimated), and zinc (7.8 ppb, estimated). However, because of the detects of thallium (2.7 

ppb, estimated) and zinc (3.3 ppb, estimated) described above for filtered field blank 

FBI20913(F), the dissolved thallium and zinc results for 56-MW4S(F) are considered invalid. 

As such, "B" qualifiers have been added to the results for thallium and zinc. 

Nitrate was detected in 56-MW4S and the blind duplicate sample (56-MW6S) at 

concentrations of 2.9 ppm and 3.3 ppm, respectively. 

The anomalously high total metals results in sample 56-MW4S and duplicate sample 56-

MW6S detected during November 2006 were not confirmed during any of the 2013 sampling 

events, marking 28 consecutive sampling events in which the elevated metals results have not 

been confirmed and providing further support for the theory that, similar to anomalously high 

results detected during the November 2002 sampling event, the elevated metals results of 

November 2006 were a result of high turbidity. The turbidity in 56-MW4S will continue to be 

closely monitored during future events and care will be taken to avoid the collection of samples 

with elevated turbidity. 

4.7.3 Water Level Results 

On March 25, 2013, June 11, 2013, September 12, 2013, and December 9, 2013, water 

levels were measured in Area 56 monitoring wells. An updated shallow water table contour map 

for each quarter is presented in Figure 10A (3/25/13, 6/11/13, 9/12/13, 12/9/13) and a deep well 

piezometric surface contour map for each quarter is provided as Figure 10B (3/25/13, 6/11/13, 

9/12/13, 12/9/13). A summary of the monitoring well water levels from the March 2013, June 

2013, September 2013, and December 2013 events is presented on Table 11. A brief summary 

of the groundwater flow direction, horizontal hydraulic gradient, and water level and piezometric 

surface elevations is provided below. 
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Area 56 - Shallow Groundwater 

Sampling 
Event Groundwater 

Flow Direction 

Horizontal 
Hydraulic 
Gradient 
(56-MW1S to 
56-MW4S) 

Criteria 

Water Level 
Elevation Comments 

December 
2012 

Northeast along 
an apparent 
groundwater 
divide 

0.0042 ft/ft 0.60 ft (56-
MW3S) to 1.32 
ft (56-MW4S) 
increase in the 
water table from 
prior event. 

Consistent flow direction with 
previous event. Decrease in 
hydraulic gradient. Approximate 
9% decrease in flow velocity. 
Increase in water level elevation is 
a reversal from prior event. 

A  Q O  '  

<n4ncreases(£.6|w 

Consistent now direction with " W4«S3:;-gg®« 

awater tableTrom 
prior event."' 

Jhydraulic gradient.- Approximate # « • • « « i t e r a ® mCiS-&$ 
17% increase in flow velocity 

•vmcreasenn'waterlevelelevationsisi-: 
• • *u pnor event 

, ? * . >  

June 2013 Northeast along 
an apparent 
groundwater 
divide 

0.0048 ft/ft 0.42 ft decrease 
(56-MW2S) to 
0.21 ft increase 
(56-MW4S) in 
the water table 
from prior 
event. 

Consistent flow direction with 
previous event. Decrease in 
hydraulic gradient. Approximate 
2% decrease in flow velocity. 
Decrease in water table in 3 wells 
and increase in 2 wells is 
inconsistent with the prior event. 

0 89 ft (56- „ \ -> 

,MWlS):to 1 15 
#f8iW*Sfe 
ahd*56aMW5S)'a 

idecreasepnltheiiS 
water table from f Si . ** V* » ' pnor e\ent 

Hydraulic gradient. Approximate 
4% increase,in flow velocity 

aDveraubdecreaseunlwateotable -tsfaia 

December 
2013 

Northeast along 
an apparent 
groundwater 
divide 

0.0048 ft/ft 0.21 ft (56-
MW3S) to 1.33 
ft (56-MW1S) 
decrease in the 
water table from 
prior event. 

Consistent flow direction with 
previous event. Decrease in 
hydraulic gradient. Approximate 
4% decrease in flow velocity. 
Decrease in water level elevation is 
consistent with prior event. 

Between December 2012 and March 2013, the water level in the deep monitoring well 

56-MW2D increased by 1.05 feet and the water level in 56-MW4D increased by 0.62 feet. 

During the March 2013 sampling event, the piezometric surface elevations in deep wells 56-

MW2D and 56-MW4D were 2.33 feet and 0.51 feet lower, respectively, than the water level 
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elevations measured in the adjacent shallow wells (56-MW2S and 56-MW4S). The downward 

vertical gradients increased in both monitoring well couplets (56-MW2S/D and 56-MW4S/D) 

relative to observations made during the previous quarterly sampling event (December 2012). 

Between March 2013 and June 2013, the water level in the deep monitoring wells 56-

MW2D and 56-MW4D increased by 0.15 feet and 0.34 feet, respectively. During the June 2013 

sampling event, the piezometric surface elevations in deep wells 56-MW2D and 56-MW4D were 

1.76 feet and 0.38 feet lower, respectively, than the water level elevations measured in the 

adjacent shallow wells (56-MW2S and 56-MW4S). The downward vertical gradients decreased 

at both the 56-MW2 monitoring well couplet and the 56-MW4 monitoring well couplet when 

compared to observations made during the previous quarterly sampling event (March 2013). 

Between June 2013 and September 2013, the water levels in deep monitoring wells 56-

MW2D and 56-MW4D decreased by 1.20 feet and 1.24 feet, respectively. The overall decrease 

in piezometric surface elevations is a reversal of the water level results observed when 

comparing the March 2013 and June 2013 sampling events. The piezometric surface elevations 

in deep wells 56-MW2D and 56-MW4D were 1.94 feet and 0.47 feet lower, respectively, than 

the water level elevations measured in the adjacent shallow wells (56-MW2S and 56-MW4S). 

The downward vertical gradient increased at both the 56-MW2 monitoring well couplet and 56-

MW4 monitoring well couplet when compared to observations made during the previous 

quarterly sampling event (June 2013). 

Between September 2013 and December 2013, the water level in deep monitoring wells 

56-MW2D and 56-MW4D decreased by 0.92 feet and 1.01 feet, respectively. The decrease in 

water level elevations is consistent with the decreasing potentiometric surfaces observed when 

comparing the June 2013 and September 2013 results. The piezometric surface elevations in 

deep wells 56-MW2D and 56-MW4D were 1.75 feet and 0.37 feet lower, respectively, than the 

water level elevations measured in the adjacent shallow wells (56-MW2S and 56-MW4S). The 

downward vertical gradients decreased at both the 56-MW2 and 56-MW4 monitoring well 

couplets when compared to observations made during the previous quarterly sampling event 

(September 2013). 
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5.0 DISCUSSION OF RESULTS 

Comparisons of all previous groundwater sampling analytical results to the results for the 

2013 quarterly sampling rounds for Areas A, B, C, R and 56 are provided in Tables 12, 13 and 

13 A, 14, 15, and 16, respectively. In addition, a series of charts has been developed for Areas A, 

B, C, R and 56 in which key contaminants of concern associated with select monitoring wells 

and Area B surface water have been graphed and are illustrated in Figures 11 through 15, 

respectively. A summary discussion of the laboratory analyses and contaminant trends for each 

area is presented below. In order to achieve lower laboratory detection limits for VOCs than the 

USEPA CLP SOW 3/90 method can provide, the USEPA LCW methodology (CLP SOW 

OLC02.1) was utilized during the March 2013, June 2013, September 2013, and December 2013 

groundwater sampling events for select monitoring wells. In addition, a modified USEPA LCW 

methodology which included the 3 priority pollutant compounds acrolein, acrylonitrile and 2-

chloroethylvinylether was used for groundwater samples collected at Areas A, R and 56 in 

accordance with a USEPA request (USEPA comment letter - November 1, 1994). 

The New Jersey Groundwater Quality Standards (NJAC 7:9C) were last amended on July 

22, 2010 and were adopted without change on March 4, 2014; however, the NJ PQLs for organic 

and inorganic constituents did not change from the November 7, 2005 amendments. Therefore, 

the NJ PQL concentrations reported in the tables have not changed from previous quarterly 

monitoring reports. The NJ PQL concentrations are used to evaluate the analytical results 

reported above for Area A, Area C, Area R, and Area 56. 

Historically, groundwater monitoring at active remediation areas at the Technical Center 

has reflected the requirements of New Jersey Pollutant Discharge Elimination System (NJPDES) 

permit equivalents issued by the New Jersey Department of Environmental Protection (NJDEP). 

However, under CERCLA, permits are not required for on-site remedial actions at Superfund 

sites; instead, remedial actions must meet the substantive requirements of the Applicable or 

Relevant and Appropriate Requirements (ARARs) identified in the Records of Decision (RODs) 

issued for the various remedial areas. In a letter to USEPA and NJDEP dated February 14, 2013, 

the FAA documented that State-issued permit equivalencies for on-site CERCLA response 

actions would no longer be obtained by the FAA, in accordance with the permit exemption 

provisions of CERCLA. On November 27, 2013, the FAA transmitted to the USEPA and 

NJDEP a CERCLA Substantive Requirements Assessment that identified the chemical-specific, 
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location-specific, and action-specific ARARs called out in the RODs for the active groundwater 

remediation areas (Areas B, D, E, 20A, 29, and 41). The document also included an 

identification of the substantive requirements that are applicable to the remedial systems, as well 

as the ROD-based Cleanup Levels established for each active groundwater remediation area, 

including Area B. Therefore, the analytical results for Area B for the four 2013 quarterly 

monitoring events are discussed below in the context of the Area B ROD-based Cleanup Levels, 

as defined in Table 7 of the November 27, 2013 letter described above. The ROD-based 

Cleanup Levels are also presented on the tables documenting Area B analytical results, Table 3 

and Table 13. 

5.1 Area A 

Low levels of chloroform have historically been detected in monitoring wells A-MW3S 

and A-MW4S. However, chloroform has not been detected in well A-MW3S since February 

2009 and it has been intermittently detected in well A-MW4S since June 2010. Chloroform 

levels have ranged between non-detect and 13 ppb in A-MW3S and between non-detect and 13 

ppb in A-MW4S. 

As indicated on the charts provided in Figure 11, prior to April 1999, the one-year 

running average chloroform concentration in A-MW3S exhibited large fluctuations, with a peak 

(11 ppb) in 1997 and a trough (4 ppb) in 1996. Between April 1999 and February 2002, the one-

year running average ranged from 3 ppb to 7.5 ppb. However, from May 2006 through 

December 2009, the one-year running average concentration has steadily decreased from 4.5 ppb 

to less than 0.1 ppb. This decrease was due to steadily decreasing concentrations of chloroform 

over that time period. Because chloroform was not detected in well A-MW3S from September 

2009 through December 2013, the one-year running average currently plots as a horizontal line 

along the X-axis. Chloroform has been detected below the associated NJ PQL of 1.0 ppb during 

28 consecutive sampling events (February 2007 through December 2012). 

From 1995 through February 2006, well A-MW4S exhibited a fairly consistent one-year 

running average trend with the average chloroform concentration ranging between 2.5 and 6 ppb. 

Since May 2006 to the present, the one-year running average for chloroform has exhibited cycles 

of peaks and valleys, with an increasing trend through the first half of 2013. This trend was 

reversed, however, with the non-detect chloroform result from September 2013 and the relatively 

low chloroform result of 1.2 ppb from December 2013. 
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Past reviews of the historical land use at Area A and shallow groundwater flow direction 

maps have indicated that well A-MW4S is located hydraulically upgradient of A-MW3S with no 

apparent past site activities at or upgradient of A-MW4S that would be contributing to the 

presence of chloroform in the groundwater. Furthermore, a low level of chloroform (2 ppb) was 

detected in a nearby monitoring well located adjacent to Building 224, which historically has 

been hydraulically upgradient of well A-MW4S, during a separate Underground Storage Tank 

(UST) investigation conducted during November 1992. However, during the May 2003 and 

August 2003 sampling events, the shallow groundwater flow direction shifted from an east-

northeasterly direction to a northerly direction. As a result, monitoring well A-MW4S was 

temporarily hydraulically side-gradient to well A-MW3S. The change in flow direction may 

have been related to the heavy construction that took place throughout Area A to expand the 

Federal Air Marshal training facility. In November 2003, the shallow groundwater flow 

direction shifted back to the historically evident northeasterly direction, where it remained until 

November 2005 when the shift in the flow direction to the north was again present. Since 

November 2005 the flow direction has generally remained in a north-northeasterly to east-

northeasterly direction, indicating that the construction at Area A may have more permanently 

altered the shallow groundwater flow direction. As a result, monitoring well A-MW4S has 

generally remained hydraulically side-gradient to A-MW3S rather than the historically present 

downgradient orientation. This trend continued through September 2010. In December 2010, a 

hydraulic gradient of approximately 2.8 feet was measured between monitoring wells A-MW3S 

and A-MW4S, although a flow line drawn from A-MW4S in a downgradient direction would not 

pass near A-MW3S. From 2011 to 2013, the hydraulic gradient between the two wells continued 

to fluctuate between 1.5 to 2 feet. The shallow groundwater flow direction will continue to be 

closely monitored during future sampling events to evaluate any change in flow direction or 

contaminant trends, specifically with respect to chloroform. 

Bromodichloromethane was detected during five consecutive sampling rounds prior to 

February 2005 (November 2003 through November 2004) in well A-MW3S at concentrations of 

0.8 ppb to 3 ppb. In addition, dibromochloromethane was detected for the first time in A-MW3S 

in February 2004 at a concentration of 1 ppb and again in August 2004 at a concentration of 3 

ppb. Bromoform was also detected for the first time in A-MW3S in August 2004 at a 

concentration of 1 ppb. After November 2004, these compounds were sporadically detected in 
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monitoring well A-MW3S in May 2005 and November 2005. However, none of these 

compounds have been detected during 32 consecutive sampling events (February 2006 through 

December 2013). Bromodichloromethane, dibromochloromethane and bromoform are VOCs 

commonly associated with the chlorination process at water treatment facilities. It is possible 

that construction at Area A associated with the Federal Air Marshal facility, including expansion 

of potable and fire suppression water piping, was linked to the sudden appearance of these 

compounds in A-MW3S. The presence/absence of these compounds will continue to be 

monitored. 

Other constituents detected inconsistently in well A-MW3S include toluene (February 

1995), carbon disulfide (February 1996), and 2-butanone (November 2003). The low levels at 

which these compounds were detected and their infrequency of detection indicate that their 

detections are not cause for concern. Furthermore, toluene and 2-butanone are considered to be 

common laboratory contaminants by the USEPA. For similar reasons, the presence of a low 

level of total xylenes in A-MW4S during October 1998 and the presence of estimated low levels 

of chloromethane in both A-MW3S and A-MW4S, along with bromomethane and chlorobenzene 

in A-MW4S during the February 2002 sampling round, should not be cause for concern. 

However, the presence/absence of these compounds will continue to be closely evaluated during 

future sampling events. 

5.2 Area B 

5.2.1 Groundwater 

5.2.1.1 Organics 

Previous investigations at Area B indicated that an area of groundwater contamination 

existed between monitoring well B-MW3S and the South Branch. The contamination included a 

thin film of floating product identified over a relatively small area (approximately 30 feet by 50 

feet) in the immediate vicinity of monitoring well B-MW3S. Immediately downgradient of the 

floating product plume, dissolved aromatic hydrocarbons (groundwater contamination) were 

detected in monitoring well B-MW4S at levels that slightly exceeded groundwater standards. 

In addition to the dissolved aromatic hydrocarbons detected in groundwater at Area B, 

chlorinated hydrocarbons have been detected in wells B-MW5S, B-MW6S and B-MW7S. In 

well B-MW7S, located downgradient of B-MW3S but upgradient of B-MW5S, PCE was 
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consistently detected from August 1993 through November 2002 at levels ranging between 1 and 

45 ppb (see Figure 12). Since February 2003, the concentration of PCE in B-MW7S has 

fluctuated between non-detect levels and 3 ppb, which slightly exceeds the ROD-based Cleanup 

Levels. No exceedance of the ROD-based Cleanup Levels has occurred in well B-MW7S since 

November 2007 and PCE has not been detected in well B-MW7S since February 2009, 

coinciding with the initiation of groundwater remediation at Area B. 

In well B-MW5S, located downgradient of B-MW3S, low levels of chlorinated 

hydrocarbons at or exceeding the ROD-based Cleanup Levels have been detected since the well 

was installed in February 1993. Prior to May 2001, total VOC levels were variable, ranging 

between 1.6 and 68.7 ppb. From November 2001 through November 2002, consistently elevated 

total VOC levels, ranging from 47.7 to 72.2 ppb, were observed. This was due in part to 1,1-

dichloroethane levels increasing, reaching as high as 29 ppb in May 2002. The total VOC 

concentrations then fluctuated for a time, and peaked to 73 ppb in May 2004. From February 

2005 through June 2011, the total VOC concentrations were less than 15 ppb. From September 

2011 to March 2012, the PCE levels peaked again, causing the total VOC concentrations to rise 

as high as 19 ppb. PCE has not been detected at levels as high as the September 2011 through 

March 2012 levels since November 2002. PCE levels reported for B-MW5S decreased from 

June 2012 to March 2013, with modestly increasing concentrations reported for the June 2013 

through December 2013 sampling rounds. Even the lowest of recent reported PCE detects from 

the March 2013 sampling round (1.5 ppb) still exceeds the ROD-based Cleanup Level. 1,1-DCA 

was detected in the December 2011 B-MW5S groundwater sample; it had not been detected in 

that well since February 2009. 1,1-DCA, as well as 1,1-DCE and TCA, were also detected in the 

December 2012 B-MW5S sample. From the 2013 dataset for B-MW5S, TCA was detected 

during the March and June events and 1,1-DCA was detected during the June and December 

events. Chloroform is also a commonly detected constituent in well B-MW5S and was detected 

in two of the four 2013 sampling rounds. Total VOC concentrations will continue to be closely 

evaluated in well B-MW5S during future sampling events. Charts of individual VOC 

concentrations in well B-MW5S are provided in Figure 12. 

In well B-MW6S, which is located south of the South Branch of Absecon Creek, trace 

levels of several chlorinated compounds were detected from August 1993, when the well was 

initially installed, through March 1997. A majority of the VOC constituents detected in this well 
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during this period were at or below their associated ROD-based Cleanup Levels. However, 

starting in June 1997, the PCE level began increasing in well B-MW6S, with a maximum 

concentration of 100 ppb detected in April 1999. Since July 1999, the PCE concentration in B-

MW6S has steadily decreased, dropping below the ROD-based Cleanup Level for PCE of 1 ppb 

in August 2004 for the first time since March 1997 and remaining below 1 ppb from August 

2004 through June 2011. From 2006 through 2009, PCE was detected in B-MW6S for only one 

or two of the quarterly sampling events each year. Starting with the June 2009 sampling event, 

PCE was not detected until the September 2011 sampling event. PCE was then detected above 

the ROD-based Cleanup Level in B-MW6S in the September 2011 through June 2012 sampling 

events. These detections generally mimicked PCE's reappearance in well B-MW5S. PCE was 

not detected in B-MW6S from September 2012 to March 2013, with a modest uptick in detected 

concentrations observed from June 2013 to December 2013. 

TCE levels consistently were detected above the ROD-based Cleanup Level in B-MW6S 

starting in October 1998, with a maximum of 8 ppb (February 2004) detected in several sampling 

rounds. Between January 2001 and August 2002, the ratio of the concentration of TCE to PCE 

in well B-MW6S increased from 0.17 to 1.2, suggesting that PCE was degrading into its first-

order byproduct TCE. Following a small decrease, this ratio again increased from 0.33 to 8.0 

between February 2003 and February 2004. Since then the ratio has been variable or cannot be 

calculated, due to the lack of detection of either PCE or TCE. TCE levels dropped back below 

the ROD-based Cleanup Level in well B-MW6S starting in August 2006 and were below 

detection limits from 2009 through December 2013. These data seemed to indicate that a "slug" 

of dissolved VOC contaminants had migrated through the shallow groundwater in the vicinity of 

B-MW6S. The detections of PCE at elevated levels in four consecutive quarters from September 

2011 through June 2012, followed by non-detect levels of PCE in September 2012, December 

2012, and March 2013, in conjunction with the elevated PCE detects reported above for B-

MW5S, suggest that another "slug" of dissolved VOC contaminants may have migrated through 

this area. It is possible that the slug of dissolved VOC contaminants could have been mobilized 

from the vadose zone from an upgradient area (e.g. B-MW3S) by the very high rainfall amounts 

recorded in August 2011, when just over 11 inches of rainfall were recorded for the month. It is 

noted that Hurricane Irene impacted the greater Atlantic City area in August 2011. Charts of 

PCE and TCE levels in B-MW6S are provided in Figure 12. 
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The total YOC concentration in B-MW6S also dropped from a high of 111.2 ppb in April 

1999 to a low of non-detect in May 2007. Until September 2011, there had been 21 consecutive 

sampling events in which no VOCs were present in B-MW6S at concentrations in excess of their 

associated ROD-based Cleanup Levels. From May 2007 through June 2011, the total 

concentration of VOCs ranged between non-detect and 1.17 ppb, with no VOCs detected 

beginning in June 2009, following the initiation of groundwater remediation at Area B. Since 

September 2011, PCE has been present in B-MW6S at concentrations exceeding the ROD-based 

Cleanup Level. 

Other contaminants detected in B-MW6S since August 2006 include chloroform, 

chloromethane, and/or trichlorofluoromethane (Freon 11). Chloromethane and 

trichlorofluoromethane have only been detected at concentrations at or below 1 ppb, so they 

should not be cause for concern. Up until September 2012, chloroform had only been detected at 

a concentration up to 1 ppb. The September 2012 and December 2012 concentrations were 1.3 

ppb and 11 ppb, respectively. The detections of chloroform at low concentrations continued for 

all four quarterly sampling events during 2013, with concentrations of 1.5 ppb, 1.0 ppb, 1.6 ppb, 

and 1.7 ppb. At this time, because of the ubiquitous nature of chloroform in groundwater at the 

Technical Center, the latest detections of chloroform are not cause for concern. 

A review of historical aerial photographs and USEPA's EPIC study of the Technical 

Center indicates that the South Branch adjacent to Area B was originally located approximately 

300 feet south of its present course. Between May 1957 and December 1959, this portion of the 

South Branch was channelized and its stream flow diverted to the north, to its present location. 

Monitoring well B-MW6S is located upgradient of the former South Branch stream channel. It 

was previously hypothesized that the low levels of VOCs detected in B-MW6S from August 

1993 through March 1997 reflected the remnants of "residual" dissolved groundwater 

contamination that may have migrated to this location prior to the diversion of the stream flow. 

Flowever, the subsequent presence of levels of VOCs at or exceeding their associated ROD-

based Cleanup Levels in B-MW6S during numerous sampling rounds suggested that further 

evaluation of the source and extent of the plume was necessary, prompting further investigation, 

as described below. 

Additional field activities were conducted at Area B for pre-design purposes in 1999 and 

2000. The 1999 field work included the collection of shallow groundwater samples using direct-
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push methods on the south side of the South Branch and the installation and sampling of 

monitoring wells, including well clusters installed at shallow, intermediate and deep intervals 

relative to the Middle Cohansey Clay (B-MW7LD, B-MW10S/I/D, B-MW-11S/I/D, B-

MW12S/I/D, and B-MW13S, see Figure 2), to gain information on the vertical extent of 

contamination. Based on this work, extensive TCE and PCE plumes were delineated in the 

shallow aquifer and it was concluded that the old abandoned South Branch stream channel 

appears to have more of a hydraulic influence (and thus an influence on contaminant migration) 

than the present day channelized streambed. TCE contamination was also identified at depth on 

both sides of the South Branch stream channel. The source(s) of the contamination remain 

unknown. 

A second phase of pre-design field activities was conducted at Area B in January and 

February 2000. This work involved the installation of additional upgradient and downgradient 

monitoring well clusters, including B-MW14I/D, B-MW16I/D, B-MW17I/D, B-MW18I/D and 

B-MW19I/D (Figure 2). Groundwater samples collected from the upgradient well cluster (B-

MW14) did not indicate the presence of any target VOCs. Concentrations of TCE and PCE 

detected in other intermediate and deep wells throughout Area B allowed for the TCE and PCE 

plume at depth to be better defined. In particular, the western, southern and southeastern reaches 

of the plume were defined, with further definition needed for the eastern and northern-most 

reaches of the plume. 

A third phase of pre-design work commenced in June 2000. This work entailed drilling 

several pilot holes for the subsequent design and installation of an injection well and two 

extraction wells. Observation wells associated with the injection and extraction wells were also 

installed, along with several piezometers throughout Area B in preparation for a pumping test 

and an injection test. During the same time period, temporary wells were installed throughout 

Area B and the vicinity. Results from groundwater samples collected from these temporary 

wells provided information on the eastern-most portion (downgradient edge) of the plume. 

In February 2003, five wells (B-MW13S, B-MW16I/D, and B-MW18I/D) were sampled 

to monitor contaminant migration during the phased construction of the Area B groundwater 

treatment system. As of the February 2003 sampling event, the groundwater contamination 

plume had not migrated to these downgradient locations. However, in February 2004, low levels 

of several chlorinated VOCs were detected in wells B-MW16LD and B-MW18I/D for the first 
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time, suggesting that the leading edge of the VOC-contaminant plume had reached these well 

nest locations. As a result, additional groundwater sampling was conducted in March 2004 and 

confirmed the presence of low levels of several chlorinated VOCs in wells B-MW16I/D and B-

MW18I/D. The five wells were sampled again in August 2004, with low levels of chlorinated 

VOCs detected. 

In October 2004, two additional well clusters, B-MW20I/D and B-MW21I/D (Figure 2), 

were installed downgradient of B-MW18I/D to better delineate the extent and determine the rate 

of the VOC plume migration. When sampled in November 2004, each exhibited low levels of 

chlorinated VOCs. These wells were sampled quarterly for a two-year period (November 2004 

through November 2006), and during each sampling round, the presence of VOCs (chloroform 

and TCE in B-MW20I/D and chloroform in B-MW21I/D) was confirmed. In November 2005, 

TCE and chloromethane were first detected in B-MW21D (0.2 ppb and 0.2 ppb, respectively), 

providing an indication that the leading edge of the TCE contaminant plume had reached this 

downgradient well cluster. During February 2006, the presence of TCE was confirmed in B-

MW21D and TCE was detected for the first time in B-MW21I (8 ppb). Chloroform and TCE 

continued to be detected in B-MW21I and/or B-MW21D through August 2007. 

Monitoring wells B-MW17I/D and B-MW18I/D were also sampled quarterly from 

November 2004 through November 2006, while B-MW13S and B-MW16I/D were sampled 

biannually during this period, with the results confirming the presence of VOCs, including 

chloroform, cis-l,2-dichloroethene and/or TCE. During the February 2007 and August 2007 

sampling events, chloroform was the only VOC detected in wells B-MW13S, B-MW16I, B-

MW16D and B-MW18I, while TCE was the only VOC detected in B-MW18D. Total xylenes 

and toluene were also detected in single monitoring events at select monitoring wells at levels 

not considered cause for concern. 

The rate of TCE migration through the aquifer was estimated based on the initial 

detection of TCE in the B-MW18I/D well nest during February 2004 and its subsequent 

detection in the B-MW20I/D well nest in November 2004. Since the well nests are 

approximately 135 feet apart and the leading edge of the TCE plume moved this distance over a 

nine-month period, the average linear TCE velocity was estimated to be approximately 0.49 feet 

per day or 180 feet per year. The subsequent presence of TCE in downgradient well B-MW21D 

in November 2005 and well B-MW21I in February 2006 suggests the average linear velocity of 
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the TCE plume in the deep portion of the aquifer may be slightly slower than this original 

estimate, more on the order of 0.41 feet per day or 150 feet per year. Based on this updated 

migration rate, the leading edge of the plume was estimated to be approximately 785 feet beyond 

the capture zone of the furthest downgradient extraction well (B-EW2M) by early 2007. 

In order to address this downgradient migration of the TCE plume, an additional 

extraction well (B-EW4D), screened in the deep portion of the aquifer at the leading edge of the 

plume, was installed in May 2007. In addition, two monitoring well clusters were installed 

adjacent to (i.e., B-MW22I/D) and downgradient (i.e., B-MW23LD) of extraction well B-EW4D. 

These well clusters were sampled on a quarterly basis from November 2007 through November 

2008 and biannually since then. With the exception of February 2009 (when the chloroform 

results were not considered analytically valid due to blank contamination), each of the four 

monitoring wells has consistently exhibited chloroform at concentrations ranging from 0.3 ppb to 

23 ppb. Historical evidence indicates that chloroform is ubiquitous throughout the Technical 

Center and is therefore not a cause for concern. 

The November 2007 results from the B-MW22I/D and B-MW23I/D well clusters 

indicated that the contaminant plume had not yet reached these wells. TCE was first detected in 

B-MW22D in February 2008 at 0.18 ppb. No VOCs other than chloroform were detected in any 

of the four wells in May 2008. In sampling rounds conducted in August and November 2008 

and February 2009, numerous VOCs were detected in wells B-MW22I/D and/or B-MW23I/D, 

typically at concentrations below their respective ROD-based Cleanup Levels although TCE 

exceeded the ROD-based Cleanup Level in well B-MW22D in February 2009. From September 

2009 through December 2013, with the exception of September 2010, no chlorinated VOCs 

other than chloroform and additional VOC TICs were detected in wells B-MW22LD or B-

MW23I/D. 

While chlorinated VOCs were not detected, well B-MW23D did exhibit ethylbenzene, 

toluene and total xylene detects September 2009, with the reported concentrations of toluene and 

xylenes exceeding the ROD-based Cleanup Levels. Due to these anomalous results, wells B-

MW19I, B-MW19D, B-MW22I, B-MW22D, B-MW23I, and B-MW23D were resampled in 

December 2009. TCE was detected in the sample from well B-MW22I at a level of 1.5 ppb, 

slightly exceeding the ROD-based Cleanup Level of 1 ppb. Chloroform was detected in all of 

the sampled wells. The results did not confirm the presence of petroleum-related compounds in 
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the well. In addition, URS sampled B-MW23I/D in early September 2009 and in November 

2009. No BTEX compounds were detected above laboratory detection limits in the URS 

samples from these events. It was hypothesized that airborne BTEX compounds from vehicular 

traffic on Amelia Earhart Boulevard may have contaminated the September 2009 sample from 

monitoring well B-MW23D, and measures were identified and have subsequently been 

implemented to minimize the potential for this to occur again in the future. No BTEX 

compounds have been detected in well B-MW23D since the September 2009 sampling event. 

Due to the fact that the B-MW22I/D well cluster is located adjacent to the downgradient 

extraction well (B-EW4D), the most downgradient extraction point for the updated remedial 

system, and the B-MW23I/D well cluster is located just downgradient of B-EW4D, these wells 

will be carefully monitored to ensure that the contaminant plume does not migrate beyond the B-

EW4D capture zone. 

In addition to the VOCs listed above, trichlorofluoromethane (0.15 ppb) was detected in 

B-MW22D in November 2007 at a low level and has not been detected in subsequent sampling 

of B-MW22D. The presence or absence of trichlorofluoromethane will continue to be monitored 

closely during future sampling events. 

5.2.1.2 Inorganics 

The results of historic groundwater metals sampling at Area B are summarized on Table 

13A. Samples were collected using traditional sampling techniques (i.e., purge 3 well volumes 

and collect sample with a bailer) at Area B from select monitoring wells during June 1987, 

November 1988, February 1993, August 1996, September 1996 and January 1999. Low-flow 

purge and sampling techniques were utilized on wells B-MW5S and B-MW6S during April 

1999. 

Using the traditional sampling techniques, three of the nine monitoring wells exhibited at 

least one unfiltered (total) metal that exceeded its associated ROD-based Cleanup Level. Of 

those wells sampled in more than one sampling round (e.g., B-MW1S, B-MW2S, B-MW3S and 

B-MW5S), wells B- B-MW2S and B-MW5S exhibited at least one metal that exceeded its 

associated ROD-based Cleanup Levels during at least two sampling rounds. Monitoring well B-

MW1S exhibited total lead equaling its ROD-based Cleanup Level (25 ppb) in one out of four 

sampling rounds. The average concentration of total lead in this well for the four sampling 
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rounds was 13.8 ppb. Two metals (lead and mercury) were detected in B-MW2S above their 

respective ROD-based Cleanup Levels in two out of three sampling rounds. The average 

concentrations of each total metal in B-MW2S for the three sampling rounds were as follows: 

chromium - 22 ppb, lead - 18 ppb, and zinc - 42 ppb. Total lead was detected in B-MW5S above 

its ROD-based Cleanup Level in two out of four sampling rounds. In addition, total mercury is 

the only metal that consistently (four out of four sampling rounds) exceeded its ROD-based 

Cleanup Level in B-MW5S. The average concentrations of total lead and total mercury in B-

MW5S for the four sampling rounds were 13.7 ppb and 16 ppb, respectively. 

Based on the presence of lead in the upgradient (background) monitoring well B-MW1S 

at concentrations similar to or greater than those found in downgradient wells, lead in the 

downgradient wells is attributed to background site conditions. Mercury, on the other hand, has 

only been consistently detected in B-MW5S. Groundwater samples collected from upgradient 

monitoring wells (B-MW3S, B-MW7S, B-MW8S and B-MW9S) have not exhibited the 

presence of mercury. Furthermore, B-MW6S, located immediately south of the South Branch, 

also exhibited total mercury at 2.1 ppb in January 1999. Both wells B-MW5S and B-MW6S are 

located within close proximity (approximately 35 feet) of the South Branch. This data, 

combined with the fact that the South Branch sediments (upstream and downstream of Area B) 

are known to be impacted by mercury (USFWS and TRC studies), suggests that the mercury 

detected in the groundwater is associated with the mercury-impacted sediments and soils of the 

South Branch, not from a source area associated with Area B. 

Groundwater samples were collected from B-MW5S and B-MW6S using the low-flow 

purge and sampling technique to evaluate if the elevated mercury levels in the samples collected 

using traditional methods were due to the presence of suspended solids. Significantly lower 

levels of mercury were detected in the low-flow unfiltered samples from both wells (mercury 

concentrations fell from 51.6 ppb to 0.38 ppb in B-MW5S and from 2.1 ppb to 0.13 ppb in B-

MW6S). These data suggested that the elevated mercury concentrations are attributable to the 

presence of suspended solids (colloids), which may be directly related to the mercury-

contaminated sediments within the adjacent South Branch stream channel. To further support 

this theory, microwells, consisting of four sets of wells, with each set containing two microwells, 

were installed and sampled upstream of Area B in July 1999. In each set, the wells were located 

within 25 feet and 75 feet of the north side of the stream and in close proximity to locations of 
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elevated mercury concentrations in the South Branch sediment, identified during the USFWS 

study. Groundwater samples collected from the microwells were submitted for total and 

dissolved mercury analysis. Total (unfiltered) mercury was detected in 3 of the 4 samples 

collected in microwells adjacent to the stream. No detectable concentrations of mercury were 

detected from the filtered aliquots of these samples. Samples collected from the microwells 

located further away from the stream exhibited total mercury in only 1 of 4 samples. Again, no 

mercury was detectable in the filtered aliquots. These results further support the theory that 

mercury detected in the shallow groundwater is associated with the mercury-impacted South 

Branch sediments and is therefore not attributable to a source area associated with Area B. 

Subsequent groundwater sampling conducted in conjunction with the operation of the 

CTP also identified increasing concentrations of mercury in Area B groundwater samples, 

especially in samples collected from the intermediate and deep monitoring wells, following the 

initiation of groundwater extraction at Area B. Originally, the downward migration of colloidal 

particles from the sediments to the Area B extraction wells was thought to be the source of the 

mercury detected in the monitoring wells. However, based on an extensive groundwater 

modeling effort conducted by TRC, it was theorized the source of the mercury being detected in 

the monitoring wells may be local dense non-aqueous phase liquid (DNAPL) mercury that 

migrated down through the saturated zone long before remediation was initiated. This DNAPL 

mercury may occur at residual saturation in the sediment pores, deep within the aquifer beneath 

shallow sediment hot spots. While it is immobile as a separate-phase liquid, the residual 

DNAPL, if present, was expected to be the source of dissolved and colloidal mercury within the 

intermediate and deep monitoring wells. The model indicated that mercury concentrations in the 

influent to the CTP were expected to stabilize due to steady-state mass transport between the 

mercury DNAPL sources and the extraction wells and, therefore, it was unnecessary to modify 

the groundwater extraction rates and locations for VOC remediation. Influent mercury levels at 

the CTP have, in fact, stabilized since early 2012. 

Based on the groundwater modeling described above, a mercury DNAPL study was 

conducted by TRC in November 2013 within Area B. The drilling locations were chosen based 

on the results of TRC's groundwater modeling which indicated the potential locations of 

mercury "hotspots" or mercury DNAPL in the subsurface. The sample locations were placed at 

areas of the SBAC stream system where sediment traps (and corresponding mercury deposition 
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areas) were located (i.e., abandoned SBAC meanders and SBAC main channel just upstream of 

the water culvert under the Area B dirt road crossing). Three Geoprobe® soil borings were 

advanced continuously from ground surface to 49 feet below grade using the Macrocore 

Directpush method. Each Macrocore was evaluated by a TRC project geologist who measured 

the sample recovery, geologically logged the sample, visually examined the soil sample for 

mercury DNAPL or other suspect material that warranted further evaluation, examined 

subsamples from six-inch intervals on a binocular microscope, and collected two samples from 

each Macrocore for mercury analysis using the FAA's Ohio-Lumex RA-915+RP91C mercury 

analyzer. During soil sample evaluation, no free-phase mercury (DNAPL) was observed and 

only low levels of mercury were detected by the FAA's Ohio-Lumex RA-915+RP91C mercury 

analyzer. The low levels of mercury detected did not suggest the presence of mercury DNAPL. 

TRC concluded from the November 2013 mercury DNAPL study that given the nature of 

DNAPL mercury contamination, which exists in the subsurface in isolated pockets within pore 

spaces on the micron to sub-micron scale, combined with the nature of the sampling program 

(i.e., 1.5-inch diameter cores pushed to depths of 49 feet below ground surface), it is possible 

that mercury DNAPL exists at Area B, but it was not detected by the investigation. At other sites 

(e.g., Alcoa/Lavaca Bay Superfund site in Texas, Oak Ridge National Laboratory in Tennessee), 

mercury DNAPL has been identified in subsurface soils in areas where large volumes of mercury 

were handled/processed. In contrast, there are no known areas at the FAA Technical Center 

where large volumes of mercury were managed. Therefore, it was not surprising that mercury 

DNAPL was not identified during the mercury DNAPL study of Area B. Given the cost of 

additional drilling and sampling and the lack of any additional information upon which to site 

DNAPL investigation locations, further sampling at Area B was not recommended by the study 

report. 

5.2.2 Surface Water 

Water table elevations measured in monitoring wells and surface water elevations 

measured in the South Branch continue to indicate that the stream appears to be a "gaining" 

stream in the vicinity of Area B, which means that shallow groundwater flow discharges into the 

South Branch. The range of water table elevations measured in wells B-MW2S, B-MW4S, B-

MW5S and B-MW6S during December 1993 and quarterly since June 1997 has consistently 
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been higher than the surface water elevation of the South Branch adjacent to these wells. This 

trend has continued with the initiation of groundwater remediation activities at Area B. 

Until April 1999, no analytically valid VOC contaminants (e.g., other than common 

laboratory contaminants) were detected in South Branch surface water samples that could have 

been attributable to Area B. During April 1999, low levels of PCE (0.2 ppb) were detected in the 

samples collected downstream of Area B (B-SW1) and immediately adjacent to Area B (B-

SW2), but not upstream of Area B. Low levels of PCE were again detected at the same stream 

sample locations in November 2001 and in B-SW1 in August 2002. In May 2003, a low level of 

PCE was detected in the duplicate of B-SW1 (B-SW4) and in August 2003, a trace level of PCE 

(0.1 ppb) was detected in B-SW1. The concentrations of PCE detected in the South Branch have 

been below the New Jersey Surface Water Quality Criteria (NJSWQC) (N.J.A.C. 7:9B) of 0.34 

ppb and the National Recommended Water Quality Criteria (NRWQC) (EPA-822-R-02-047) of 

0.69 ppb. The 1999 through 2003 period of PCE detections within the South Branch samples 

coincides with a period when PCE was detected in well B-MW5S at levels commonly exceeding 

the NJ PQL. 

Chloroform was detected in select surface water samples in 1995 and 1996, but was not 

detected again until April 1999, when it was detected in all three surface water samples, 

indicating that its presence was not related to Area B site conditions. From August 2001 through 

August 2003 and from February 2004 through November 2008, chloroform was detected in each 

of the surface water samples at levels ranging from 0.2 to 2 ppb. In 2009, the chloroform 

detections were sporadic (see Figure 12A). From 2010 to 2013, chloroform was detected at least 

one surface water sampling location from eleven of sixteen sampling events. While chloroform 

has been detected in surface water samples at levels exceeding the NJ PQL, it has not been 

detected in the South Branch at levels exceeding the NJSWQC of 68 ppb and the NRWQC of 5.7 

ppb. 

Toluene was detected in a surface water sample and its duplicate collected in September 

2011 but its maximum detected level (2.9 ppb) is well below the NRWQC of 1,300 ppb. This 

detection appears to be an anomaly, as toluene has not historically been a common contaminant 

in SBAC surface water samples. Furthermore, following its detection in September 2011, it has 

not been detected since. 

FAA William J. Hughes Technical Center 
2013 Annual Monitoring Report 55 April 2014 



5.3 Area C 

No constituents were detected in the 2012 quarterly sampling events at Area C and only 

one VOC, toluene, was detected in one well (C-MW1S) during 2013: the September 2013 

quarterly sampling round. This detection marks the first time toluene has been detected in a 

sample from C-MW1S since September 1996. 

Historically, acetone has been detected rather sporadically in wells C-MW1S and/or C-

MW2S. It has been detected at analytically valid concentrations, ranging from 5 ppb to 10 ppb, 

during only seven sampling events at C-MW1S. Similarly, acetone has only been detected five 

times in well C-MW2S at levels ranging from 2 ppb to 35 ppb. The August 1994, July 2000 and 

May 2001 sampling events are the only times that acetone was detected in both C-MW1S and C-

MW2S. Since acetone is considered to be a common laboratory contaminant by the USEPA, the 

presence of acetone in the aforementioned samples could be due to laboratory contamination, 

although it is also possible that it could be from an environmental source. 

Toluene, TCE, PCE, benzene, carbon disulfide, 2-butanone (MEK) and VOC TICs have 

sporadically been detected, typically at estimated trace levels, in samples from C-MW1S and/or 

C-MW2S. The low levels of these constituents and the sporadic nature of their detections 

indicate that they are not cause for concern. 

Prior to April 1998, no apparent impacts to the groundwater quality at Area C from past 

site activities at the adjacent Butler Aviation Fuel Farm were identified. However, the total VOC 

histograms (including VOC TICs) for wells C-MW1S and C-MW2S provided in Figure 13 

indicate a somewhat erratic periodicity in total VOC levels. The periodicity appears to span 

periods greater than a calendar year, indicating no obvious seasonal trends. Future analytical 

results will be carefully reviewed to determine if any impacts to groundwater quality at Area C 

are occurring, especially in the context of the toluene that was detected in C-MW1S in 

September 2013. It is important to note that, with the exception of the toluene detected in C-

MW1S in September 2013, there have not been any target VOCs detected during any sampling 

round that have exceeded their respective NJ PQLs at the time of sampling and no target VOCs 

have been detected in quarterly groundwater samples since May 2003. 
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5.4 AreaR 

The fill area wells (R-MW1S and R-MW2S) have historically reflected impacts from the 

Area R fill area. At well R-MW1S, chlorobenzene has consistently been detected in 

groundwater samples since January 1989. Other VOCs detected at concentrations exceeding 

their respective NJ PQLs in R-MW1S include ethylbenzene, benzene, total xylenes, chloroform, 

1,4-dichlorobenzene, 1,3-dichlorobenzene, cis-l,2-dichloroethene, acetone, and MEK. 

Histograms of select VOCs detected in R-MW1S are presented in Figure 14. VOC TICs, 

including a CI2HI6 aromatic, coeluting aromatics, l,2,3,4-tetrahydro-2-methyl naphthalene, 

several benzene-containing compounds, and indane, were also detected in the March 2011 

quarterly sampling event, but have not been detected in any sampling event since March 2011. 

Benzene was consistently detected at concentrations ranging from 0.2 ppb to 3 ppb in well R-

MW1S from May 1993 through February 2009 (with the exception of November 2003), but has 

not been detected in subsequent quarterly sampling events, including in 2013. Ethylbenzene was 

consistently detected in well R-MW1S from January 1989 through May 2001, but has been 

detected only three times since May 2001. Similarly, total xylenes were consistently detected in 

R-MW1S from November 1993 through July 1998, but have not been detected above the NJ 

PQL since the April 1998 sampling event. In general, the frequency at which NJ PQLs for 

VOCs have been exceeded has decreased over time, with chloroform, chlorobenzene and 1,4-

dichlorobenzene the only VOCs detected at levels exceeding NJ PQLs during at least one of the 

2013 quarterly sampling events. 

At well R-MW2S, groundwater samples collected from March 1989 to May 2003 

(excluding the May 1994 and February 1996 sampling rounds) consistently exhibited 

chlorobenzene. From May 2003 through June 2010, chlorobenzene was detected more 

sporadically, at concentrations ranging from 0.2 ppb to 32 ppb. However, from September 2010 

through March 2013, chlorobenzene was detected in every sampling round at levels ranging from 

1.8 to 71 ppb. Chlorobenzene was not detected in samples from R-MW2S during the June 2013 

and September 2013 events, and returned as a detect during the December 2013 event. The 71 

ppb chlorobenzene detected in December 2011 is the highest level that has ever been detected in 

this well. The previous maximum concentration, 51 ppb, was detected in August 1994. During 

2013, however, the concentrations of chlorobenzene have decreased significantly, ranging from 

2.3 ppb to 3.1 ppb. Other VOCs that have historically been detected in R-MW2S samples at 
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concentrations exceeding their respective NJ PQLs include ethylbenzene, benzene, total xylenes, 

carbon disulfide, chloroform, 1,4-dichlorobenzene, cis-l,2-dichloroethene, vinyl chloride, and 

1,2-dichloropropane. The 27 ppb 1,4-dichlorobenzene level detected in December 2011 ties the 

previous maximum level detected in January 1999, and remains the highest 1,4-dichlorobenzene 

concentration detected in the context of the 2012 sampling. Graphs of select VOCs detected in 

well R-MW2S are presented in Figure 14. After regular detections of five or more target VOCs 

per sampling round in R-MW2S, the number of detections dropped to three or less target VOCs 

from February 2003 through August 2007, with the exception of November 2004 (seven target 

VOCs detected). In November 2007, February 2008, August 2008 and November 2008, four or 

more target VOCs were detected; in the remaining quarters, three or fewer VOCs have been 

detected. The frequency of NJ PQL exceedances at R-MW2S has also dropped significantly, 

with six compounds (chlorobenzene, 1,4-dichlorobenzene, 1,2-dichloropropane, chloroform, 

carbon disulfide and cis-l,2-dichloroethene) detected at levels exceeding NJ PQLs since May 

2005. Low levels of chloromethane, bromomethane and 1,2-dichloropropane have sporadically 

been detected in R-MW2S, but are not considered cause for concern. 

In general, the groundwater sampling results confirm the presence of contaminants in the 

fill area (R-MW1S and R-MW2S). Total VOC concentration trends in R-MW1S and R-MW2S 

have shown somewhat comparable increases and decreases, indicating physical factors such as 

water level, precipitation, and other conditions are acting in a similar fashion on the contaminant 

concentrations in both wells. This trending may be indicative of a nearby source of 

contamination (i.e., fill material) that is still present and continues to be the source of the 

dissolved contamination plume. With the reduction in concentration of both chlorobenzene and 

1,4-dichlorobenzene throughout 2012 and a modest rebound of the levels of those compounds in 

2013, the levels of chlorobenzene and 1,4-dichlorobenzene in well R-MW2S observed in 

September and December 2011 appear to represent a peak in near-term concentrations. 

Wells R-MW3S and R-MW4S are located upgradient of the fill area, while wells R-

MW5S and R-MW6S are located downgradient of the fill. In upgradient well R-MW4S, 

chloroform has been the main target VOC detected, as described in more detail at the end of this 

section. Chloromethane, bromomethane and acetone have also been detected infrequently. The 

detection of these compounds should not be cause for concern, as they have not been regularly 

detected at Area R and the levels of detection were low. In well R-MW3S, toluene and xylenes 
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were detected sporadically prior to October 1998, but have not been detected since then. 

Similarly, acetone, total xylenes, PCE and 1,4-dichlorobenzene were detected infrequently in 

well R-MW6S prior to August 2001. Acetone, a common laboratory contaminant, was also 

detected in September 2011. The only VOC consistently detected in each well is chloroform, 

which is discussed in more detail later in this section. 

In downgradient well R-MW5S, a number of BTEX, chlorinated benzene, chlorinated 

organic and/or other compounds were detected during the October 1995, February 1996, January 

2000, and all four 2002 sampling rounds (Figure 14). However, since February 2003, the only 

target VOC detected in R-MW5S was chloroform, as discussed later in this section. It is possible 

that the sudden and consistent presence of VOCs in R-MW5S between February and November 

2002 resulted from unusually low water levels at Area R, associated with a prolonged drought in 

southern New Jersey during 2001 and most of 2002. Toward the end of 2002 and in early 2003, 

precipitation actually exceeded average monthly totals, with water levels at Area R rebounding 

dramatically, as observed during the February 2003 sampling event. Two theories can be 

considered to associate low water levels with increased VOCs in R-MW5S. The first theory is 

related to the lower water level in the well resulting in a much more discrete portion of the 

aquifer being sampled. During periods with normal precipitation, approximately 10 to 12 feet of 

water has been observed to be present within the R-MW5S well screen. However, during the 

end of the drought period in November 2002, the water height in the well dropped to between 4 

and 5 feet. Therefore, it is possible that the lower water levels in the well during 2002 resulted in 

a more concentrated (less diluted) groundwater sample (i.e., the water samples collected toward 

the end of the drought were from a 4- to 5-foot portion of the aquifer versus a 10- to 12-foot 

portion of the aquifer during normal times). The other possible theory is that the direction of 

shallow groundwater flow was slightly altered due to the low water levels and as a result, may 

have shifted the downgradient edge of the VOC plume in the direction of R-MW5S. 

Monitoring well R-MW5S will be monitored closely during future rounds of sampling to 

determine whether or not the leading edge of the contaminant plume has migrated to its location. 

It should be noted, however, that chloroform has been the only target VOC detected in the last 40 

sampling rounds (although no constituents, chloroform included, were detected in the February 

2009 sampling event). 
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Chloroform has commonly been detected in groundwater throughout Area R. In 

upgradient well R-MW4S, chloroform has been detected above, at, or near its NJ PQL of 1 ppb 

during 51 of the last 56 sampling rounds (Figure 14). Chloroform has also been regularly 

detected in wells R-MW3S and R-MW6S, with each well consistently exhibiting exceedances of 

the NJ PQL. Since late 2004, well R-MW3S has exhibited a slight overall decreasing trend in 

chloroform concentrations. With the 2013 dataset, it appears as though the overall trend of 

chloroform concentrations R-MW6S is back on the upswing. Chloroform has been detected 

more sporadically in the wells located within the fill area (R-MW1S and R-MW2S). In 

downgradient well R-MW5S, chloroform has been detected above the NJ PQL but generally 

below 10 ppb, with the exception of a period from November 2001 through November 2002. 

Based on the presence of chloroform in upgradient wells R-MW3S and R-MW4S and its general 

absence in the fill area monitoring wells R-MW1S and R-MW2S, chloroform may originate from 

outside of the fill area. 

5.5 Area 56 

5.5.1 Organics 

From May 1994 through February 2004, chlorinated hydrocarbons were present in the 

quarterly samples collected from 56-MW4D. Since then, with the exception of chloroform, low 

levels of chlorinated hydrocarbons (mostly PCE) have been detected in only nine of 39 sampling 

rounds. The only VOCs detected during February 2006, May 2006, and August 2007 sampling 

rounds were VOC TICs and no VOCs were detected during the May 2004, May 2005, June 

2009, September 2009 and December 2009 sampling rounds. The overall levels of chlorinated 

VOCs in 56-MW4D exhibited a downward trend between October 1995 and October 1999, 

increased slightly from January 1999 to April 2000, then reversed, with a general decrease in 

VOCs detected from July 2000 through February 2003. From May 2003 through February 2009, 

the total concentration of VOCs in 56-MW4D remained relatively consistent, ranging between 

non-detect and 6 ppb. No VOCs were detected in the quarterly sampling rounds conducted at 

56-MW4D between June 2009 and December 2013. These results will continue to be monitored 

throughout subsequent sampling rounds. 

The biotransformation of TCA into 1,1-DCA and 1,1-DCE, as evidenced by the ratio of 

TCA to 1,1-DCE and 1,1-DCA (TCA/DCE+DCA), has been monitored. The average 
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TCA/DCE+DCA ratio for May 1994 through December 1997 was calculated to be 0.93. The 

average TCA/DCE+DCA ratio for February 1998 through May 2001 dropped to 0.58, and the 

average ratio from August 2001 through August 2004 (excluding May 2004 in which these 

VOCs were not present), increased slightly to 0.79, due in large part to elevated ratios observed 

during the four sampling events prior to May 2003. However, TCA, 1,1-DCA and 1,1-DCE 

were not detected in 56-MW4D during 36 sampling rounds from November 2004 through 

December 2013, with the exception of February 2009. In February 2009, the TCA/DCE+DCA 

ratio was 0.33. The presence of these compounds and the ratio of TCA to 1,1-DCE and 1,1-

DCA will continue to be monitored closely during future sampling events. 

The presence of low levels of 1,4-dichlorobenzene and chlorobenzene in well 56-MW2S 

during the November 1992 sampling round were not confirmed during May and August 1994. 

As a result of these findings and concern expressed by USEPA that adequate downgradient 

coverage of the shallow aquifer had not been provided, USEPA agreed that TRC would 

discontinue sampling monitoring well 56-MW2S and incorporate well 56-MW4S into the 

quarterly groundwater sampling for VOC analysis beginning in November 1994. Since then, 

VOCs, including toluene, 2-butanone, TCA, total xylenes, chlorobenzene, or acetone, have been 

detected on an infrequent and inconsistent basis in well 56-MW4S. No target VOCs have been 

detected in well 56-MW4S since August 2003. Therefore, the previous detections of these 

contaminants have not been confirmed by subsequent sampling rounds and should not be cause 

for concern. 

5.5.2 Inorganics 

Historically, only two metals, chromium and nickel, were consistently detected at 56-

MW4S in excess of the previously established NJ PQL for both constituents of 10 ppb. When 

the NJ PQLs were modified in 2005, the chromium and nickel NJ PQLs were lowered to 1 ppb 

and 4 ppb, respectively1. The revised NJ PQLs will be a source of comparison for future 

sampling rounds. In addition, background groundwater concentrations for several inorganics 

have been established for the FAA facility using the 95% upper confidence limit concentrations 

from several background monitoring wells. The details of how these concentrations were 

calculated are presented in TRC's Draft Remedial Investigation - Area U SBAC/NBAC 

1 Subsequent amendments to the New Jersey Groundwater Quality Standards (through July 2010) have not resulted 
in changes to the NJ PQLs. 
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Watersheds report dated May, 2003. These background concentrations will also be a source of 

comparison for future groundwater analytical results at Area 56. 

The presence of total and dissolved metals in well 56-MW4S and its duplicate sample 

(56-MW6S) was again confirmed during 2013. Nickel and chromium were detected at levels 

exceeding site-specific background levels, consistent with previous sampling rounds. Selenium, 

which was detected in the March 2011 filtered sample at a level exceeding the site-specific 

background level appears to have been an anomaly, as selenium was not detected in any of the 

2012 or 2013 56-MW4S samples. Historic sampling results (pre-2011) also support the 

statement that the March 2011 selenium detect was an anomaly. 

Total (unfiltered) nickel in well 56-MW4S continues to exceed its NJ PQL of 4 ppb, as 

well as the site-specific background concentration of 48 ppb. The dissolved (filtered) nickel in 

well 56-MW4S also continues to exceed the NJ PQL and background concentration. In general, 

total and dissolved nickel concentrations in well 56-MW4S seemed fairly steady from May 1994 

through April 2000, at which point the levels increased. From August 2008 through December 

2010, the levels appeared to be dropping. A slight increase in nickel levels was observed in the 

2011 sampling rounds, with an overall increasing trend exhibited in the 2012 through March 

2013 samples. Reported concentrations of nickel decreased in June 2013 and September 2013, 

with a modest increase in levels reported for December 2013. It should be noted that the 

November 2006 total nickel concentration (594 ppb) was likely influenced by the elevated 

turbidity measured during sampling (292 NTU) and should be considered anomalous, as 

subsequent sampling events have not confirmed the elevated concentration. 

Total chromium has never been detected in well 56-MW4S below the updated NJ PQL of 

1 ppb. Furthermore, total chromium typically has not been detected below its site-specific 

background concentration (30 ppb). Total chromium was detected at anomalously high 

concentrations due to high turbidity during the November 2002 (1,970 ppb) and November 2006 

(15,400 ppb) sampling events. The filtered chromium results indicate that the majority of the 

chromium detected is present as suspended solids, although the filtered chromium levels still 

typically exceed the NJ PQL. The observations for longterm chromium results that exceed the 

NJ PQLs continue to be supported with the 2013 results. 
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Other metals detected at levels exceeding NJ PQLs in the 2013 56-MW4S quarterly 

samples include thallium and zinc. Zinc concentrations did not exceed site-specific background 

levels. No background levels have been established for thallium. 

Since the establishment of an updated NJ PQL (4 ppb) for copper in November 2005, 

both total and dissolved copper concentrations have commonly been detected in exceedance of 

the NJ PQL. Total copper has been detected at levels exceeding the NJ PQL in 18 of 32 

sampling rounds and dissolved copper has been detected at levels exceeding the NJ PQL in 12 of 

32 sampling rounds. The November 2006 total copper result (91.0 ppb) was likely due to the 

high turbidity of the 56-MW4S sample and should be considered anomalous, as the 

concentration of dissolved copper was only 3.7 ppb, which is consistent with historical results. 

While total and dissolved copper levels commonly exceed the NJ PQLs, the detected 

concentrations (excluding the anomalous November 2006 results) have been below the site-

specific background concentration for copper of 32 ppb. 

Since November 2005, arsenic, lead, and zinc have also been detected occasionally at 

levels exceeding the revised NJ PQLs in well 56-MW4S. Total arsenic and total lead were 

detected above their NJ PQLs in eight and seven sampling rounds, respectively, since November 

2005, while dissolved arsenic and lead each exceeded the NJ PQL in one and two sampling 

rounds, respectively. Total or dissolved zinc has been detected above its NJ PQL in fourteen 

sampling rounds since November 2005. The zinc levels have been below site-specific 

background levels, however (no background level has been established for arsenic). 

Antimony, cadmium, mercury, selenium, silver and thallium have been detected more 

sporadically in excess of the updated NJ PQLs in monitoring well 56-MW4S. For the 2013 

quarterly groundwater samples from 56-MW4S, total thallium was detected at a level exceeding 

the NJ PQLs. 

Nitrate in well 56-MW4S has been detected above the NJ PQL (currently 0.1 ppm) 

during each sampling round except July 1999 and October 1999. A comparison of the yearly 

average nitrate concentration between 1994 and 1999 did not indicate any consistent upward or 

downward trend, although yearly average levels were above 4.5 ppm over that period. From 

2000 to 2011, the yearly average levels were 4.1 ppm or less in 56-MW4S (see Figure 15). The 

yearly average concentration for 2012 (4.5 ppm) marked the first time in 11 years that the yearly 

average concentration increased to levels above 4.1 ppm. The 2013 yearly nitrate average (3.68 
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ppm) again exhibited a decreasing value, indicating that the nitrate levels continue to fluctuate in 

56-MW4S. Future sampling rounds will be evaluated to determine the trend in nitrate levels. 
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6.0 CONCLUSIONS AND RECOMMENDATIONS 

6.1 Area A 

Due to the confirmation of low levels of chloroform in the groundwater at Area A, a 

limited Risk Assessment for chloroform in groundwater was performed and included as 

Attachment B in the May 1994 Quarterly Groundwater and Surface Water Sampling Results 

Report (TRC, July 1994). This limited Risk Assessment report supplemented the original Area 

A Baseline Risk Assessment (October 26, 1990) that concluded that the potential risks to human 

health and the environment were not expected to be significant. The results of the limited Risk 

Assessment indicated that ingestion of groundwater at Area A would not likely pose a significant 

human health concern. 

Due to the low concentrations of chloroform identified, the lack of evidence of an area of 

concentrated "hot spot" contamination and the lack of potential risks to human health and the 

environment, further field investigations at Area A do not seem warranted at this time. However, 

to track concentration trends of chloroform, bromoform, and the bromochloromethanes, 

monitoring wells A-MW3S and A-MW4S should continue to be sampled and analyzed for VOCs 

on a quarterly basis which meets the requirements of the EPA-approved Final "No Action with 

Continued Groundwater Monitoring" ROD for Area A (July 1997). 

6.2 Area B 

As of March 1997, the nature and extent of groundwater contamination in the vicinity of 

the South Branch appeared to have been accurately delineated and had remained fairly consistent 

over time. Additionally, prior to April 1999, the water quality of the South Branch in the vicinity 

of Area B appeared to be free of any VOC constituents attributable to Area B. However, the 

results from June 1997 to October 2000 had indicated a notable increase in the level of PCE in 

well B-MW6S. The concentration of PCE was then observed to be declining in B-MW6S over 

19 of the 31 quarterly events between July 1999 and August 2006. It was not detected during 15 

of the 19 sampling events from November 2006 through June 2011, with the exceptions being 

low concentrations (0.2 ppb or less) detected during four sampling rounds. In September and 

December 2011, however, the PCE levels increased, with 4.8 and 7.0 ppb detected (above ROD-

based Cleanup Level of 1 ppb), with decreasing levels of 4.4 ppb and 1.1 ppb in March and June 

2012, respectively. PCE was also detected in well B-MW5S from September 2011 to December 

2013, with the March 2012 result marking its highest concentration since 2002. It is 
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recommended that the quarterly groundwater sampling of wells B-MW5S, B-MW6S and B-

MW7S continue in order to track the level and extent of groundwater contamination adjacent to 

the South Branch. Furthermore, while no VOCs have ever been detected above the associated 

NJ SWQC and NRWQC in the surface water samples collected within the South Branch, the 

presence of low levels of PCE in five surface water samples collected during April 1999, 

November 2001, August 2002, May 2003 and August 2003, the detection of toluene in 

September 2011, and the fairly regular detection of chloroform in surface water samples 

indicates additional quarterly monitoring would be prudent. Furthermore, monitoring of the 

surface water will allow the continued collection of hydrogeologic data to assess temporal trends 

in the surface water/groundwater interaction. 

Further delineation of the PCE/TCE source(s) and the horizontal and vertical extent of 

the PCE/TCE plume were necessary as part of the pre-remedial design field investigation 

activities. As indicated in Section 5.2, the PCE/TCE plume was delineated during additional 

investigations in 1999, 2000, 2003 and 2004. During the phased construction of the Area B 

groundwater treatment system, five additional wells (i.e., B-MW13S, B-MW16I, B-MW16D, B-

MW18I, and B-MW18D) screened within the shallow, intermediate and deep portions of the 

aquifer were sampled to monitor contaminant migration. Wells B-MW18I and B-MW18D were 

also sampled in November 2006. The analytical results from these wells indicated that the 

groundwater contamination plume had not migrated to these downgradient locations as of the 

February 2003 sampling event. However, during the February 2004 sampling event, low levels 

of several chlorinated VOCs were detected in B-MW16I/D and B-MW18I/D for the first time, 

suggesting that the leading edge of the VOC-contaminant plume had reached these well nest 

locations. Re-sampling of these wells during March 2004 and August 2004 confirmed these 

results. 

In response to these findings, two additional nested pairs (screened in the intermediate 

and deep portions of the aquifer) of monitoring wells were installed in October 2004 

downgradient of wells B-MW18I/D to track the movement of the leading edge of the plume. 

Quarterly sampling of these new wells (B-MW20I/D and B-MW21I/D) confirmed that the 

leading edge of the TCE plume had migrated to the B-MW20I/D well nest location and beyond. 

The November 2005 sampling event marked the first time TCE was present in B-MW21D. The 

February 2006 sampling event confirmed the presence of TCE in B-MW21D and marked the 
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first event in which TCE was detected in well B-MW21I. The May 2006 sampling event 

confirmed the presence of both chloroform and TCE in B-MW21I and B-MW21D. Although not 

sampled during both February and May 2007, both well nests were sampled during August 2007. 

Low levels of TCE were confirmed in B-MW20I, B-MW20D and B-MW21I. 

An additional groundwater extraction well (B-EW4D) was installed to capture the 

leading edge of the plume. In addition, two new monitoring well clusters (B-MW22I/D and B-

MW23LD) were installed adjacent to and downgradient of extraction well B-MW4D to monitor 

plume migration. These wells were sampled for the first time during November 2007. Although 

chloroform was detected at low levels in each of the wells and a low level of 

trichlorofluoromethane was detected in monitoring well B-MW22D, the results indicated that the 

contaminant plume had not migrated to either well cluster as of November 2007. However, a 

low level of TCE (0.18 ppb) was detected in B-MW22D during the February 2008 sampling 

event, indicating that the leading edge of the contaminant plume had reached this well cluster. 

TCE was not detected during the May 2008 sampling event. However, carbon disulfide, cis-1,2-

dichloroethene, 1,1-dichloroethane, 1,1-dichloroethene, TCE, toluene, total xylenes, TCA, and/or 

PCE were detected in well clusters B-MW22I/D and B-MW23I/D during the August 2008, 

November 2008 and February 2009 sampling events. This marked the first detections of carbon 

disulfide, cis-l,2-dichloroethene, 1,1-dichloroethane, 1,1-dichloroethene, toluene, total xylenes, 

TCA, and PCE in these monitoring wells. In September 2009, the next time these wells were 

sampled, chloroform, ethylbenzene, toluene and total xylenes were the only VOCs detected. 

However, because the B-MW23 monitoring well cluster is on the shoulder of Amelia Earhart 

Boulevard, it was hypothesized that the ethylbenzene, toluene, and total xylenes could be 

attributed to airborne contamination from automobile or truck traffic. Based on this hypothesis, 

and on the fact that ethylbenzene had never before been detected in samples from the B-MW23 

cluster, the B-MW19, B-MW22, and B-MW23 clusters were resampled during the December 

2009 quarterly sampling event. Resampling of these wells in December 2009 identified the 

presence of TCE in well B-MW22I at a concentration of 1.5 ppb. No other VOCs other than 

chloroform were detected in these wells, and the detection of the petroleum-related compounds 

in the September samples was considered to be attributable to the vehicular traffic along the 

adjacent Amelia Earhart Boulevard during the sampling effort. No BTEX compounds or 

chlorinated VOCs (other than chloroform) were detected in well clusters B-MW22I/D and B-
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MW23I/D in any of the 2010, 2011, 2012, 2013 sampling rounds. The reduction in the number 

of chlorinated VOCs and their concentrations detected in these wells since February 2009 can be 

attributed to the initiation of full-scale groundwater extraction at Area B in February 2009. Due 

to the fact that the B-MW22FD well cluster is located adjacent to the downgradient extraction 

well (B-EW4D), the most downgradient extraction point for the updated remedial system, and 

the B-MW23I/D well cluster is located just downgradient of B-EW4D, these wells will continue 

to be carefully monitored to ensure the effectiveness of the remedial system. 

As specified in the Area B ROD (July 1996), two rounds of groundwater sampling for 

metals analysis were conducted at Area B during 1996. The metals results were used to 

supplement the inorganic groundwater database and thereby provide a means of determining 

whether treatment of metals in the groundwater would be required. TRC also performed metals 

analysis (total and dissolved and mercury speciation) on select Area B monitoring wells during 

January 1999 and April 1999. The results of the metals analyses indicated that mercury was 

limited to monitoring wells adjacent to the South Branch (B-MW5S and B-MW6S) and appeared 

to be in its inorganic form. Subsequent groundwater sampling conducted in conjunction with the 

operation of the CTP also identified increasing concentrations of mercury in Area B groundwater 

samples, especially in samples collected from the intermediate and deep monitoring wells, 

following the initiation of groundwater extraction at Area B. 

It is theorized that the mercury detected in these wells does not originate from a source 

area associated with Area B, but is related to the mercury-impacted sediments within the South 

Branch. Originally, the downward migration of colloidal particles from the sediments to the 

Area B extraction wells was thought to be the source of the mercury detected in the monitoring 

wells. An alternative hypothesis to explain the detections of mercury in the Area B monitoring 

wells, developed on the basis of an extensive groundwater modeling effort, was that the source 

of dissolved and colloidal mercury within the intermediate and deep monitoring wells was 

mercury DNAPL in the subsurface. The modeling indicated that mercury concentrations in the 

influent to the CTP would be expected to stabilize, due to steady-state mass transport between 

the mercury DNAPL sources and the extraction wells, which in fact has happened. A limited 

mercury DNAPL study was conducted by TRC in November 2013 involving soil borings located 

in suspected DNAPL source areas, identified on the basis of the groundwater modeling, but was 

unsuccessful in identifying the presence of mercury DNAPL in the subsurface. However, given 
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the nature of DNAPL mercury contamination, which exists in the subsurface in isolated pockets 

within pore spaces on the micron to sub-micron scale, combined with the nature of the sampling 

program (i.e., 1.5-inch diameter cores pushed to depths of 49 feet below ground surface), it is 

possible that mercury DNAPL exists at Area B, but it was not detected by the investigation. 

Given the cost of additional drilling and sampling and the lack of any additional information 

upon which to site additional DNAPL investigation locations, further sampling at Area B was 

not recommended by the study report. 

6.3 Area C 

Based on the analytical results of the sampling rounds prior to April 1998, it appeared 

that there had not been any apparent impact to the groundwater quality at Area C from past site 

activities at the adjacent Butler Aviation Fuel Farm. However, with the detection of low 

concentrations of toluene in September 2013 at C-MW1S, and acetone at C-MW1S during July 

and October 2000, January and May 2001, and May 2003 as well as the detection of acetone at 

C-MW2S during April and July 2000 and May 2001, it is difficult to discern whether these 

results reflect site conditions and potential pollutant migration or represent artifacts of the 

laboratory analysis process. Future sampling rounds will be carefully reviewed to determine if 

these findings are valid. 

Dissolved constituents reportedly remain in the groundwater at the Butler Fuel Farm and 

can be assumed to be moving slowly downgradient. A portion of the Technical Center property 

designated as Area C could be downgradient of the Butler Fuel Farm. Consequently, the wells at 

Area C should continue to be sampled on a quarterly basis until it is determined that the adjacent 

Butler Aviation facility is no longer a potential source of contamination. This future 

groundwater monitoring strategy has been outlined in the signed ROD for Area C (September 

30, 1994). 

6.4 Area R 

The groundwater sampling results for 2013 confirm the presence of groundwater 

contaminants in the fill area, with a modestly increasing trend for chlorobenzene and 1,4-

dichlorobenzene in well R-MW1S and slightly decreasing levels of chlorobenzene and 1,4-

dichlorobenzene in well R-MW2S. Previously, it had been suggested that the leading edge of 

groundwater contamination might have migrated near the R-MW5S well location, with low 
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levels of chlorobenzene detected during past sampling rounds. However, since February 2003, 

the only target VOC detected in well R-MW5S has been chloroform, suggesting that the leading 

edge may not have reached R-MW5S. Therefore, this well will be monitored closely during 

future rounds of sampling to determine if the leading edge of contamination has migrated to the 

R-MW5S location. As discussed in Section 5.4, it is possible that the sudden and consistent 

presence of VOCs in this well over four consecutive quarters in 2002 was due to the unusually 

low water levels at Area R during this timeframe. 

Chloroform seems to originate from outside of the fill area due to its consistent presence 

in upgradient wells R-MW3S and R-MW4S and downgradient wells R-MW5S and R-MW6S 

and its general absence in the fill area monitoring wells R-MW1S and R-MW2S. 

It is recommended that the long-term quarterly groundwater monitoring program 

continue to track contaminant concentrations both within and downgradient of the fill area. The 

presence of volatile organics above action levels in downgradient wells, specifically 

chlorobenzene in R-MW5S, during future rounds of groundwater sampling may warrant 

consideration of further delineation of the dissolved contaminant plume through the installation 

and sampling of additional monitoring wells and/or remedial measures. 

A summary of Area R quarterly groundwater results (from May 1993 to February 1995) 

was incorporated into the USEPA-approved Final Technical Report of Investigations at Proposed 

No Action Areas C, H, M, P, R, S and 56 (TRC, December 1995). In the Final Proposed Plan 

(February 1999), Area R was recommended for institutional controls including residential site 

use and groundwater use restrictions with continued quarterly groundwater monitoring. The 

USEPA signed the final ROD on September 28, 1999. 

6.5 Area 56 

From May 1994 through February 2004, chlorinated hydrocarbons were present in the 

quarterly samples collected from 56-MW4D. Since then, low levels of chlorinated hydrocarbons 

(excluding chloroform) have been detected in only 9 of 39 sampling rounds, with no VOCs or 

VOC TICs detected since February 2009. The presence of low levels of VOCs in well 56-

MW2S during the November 1992 sampling round was not confirmed during May and August 

1994. Due to USEPA concern that the potential exists for VOCs to migrate within the shallow 

aquifer downgradient of the landfill area, future quarterly groundwater sampling rounds will 
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include VOC analysis of well 56-MW4S using the modified USEPA LCW+3 methodology. 

Sporadic low levels of VOCs have been detected in 56-MW4S, with the last detection occurring 

in February 2007. Due to the lack of exceedances of NJ PQLs and infrequent detections, VOCs 

are not cause for concern in well 56-MW4S. 

The presence of total and dissolved metals in well 56-MW4S was confirmed during the 

2013 quarterly sampling events. Chromium and nickel have exceeded their respective site-

specific background concentrations and NJ PQLs. Total copper has commonly been detected at 

levels exceeding its NJ PQL. Several other total metals, including antimony, cadmium, lead, 

mercury, selenium, silver, thallium and zinc, have been detected in well 56-MW4S more 

sporadically in excess of their associated NJ PQLs. During November 2002, the metals results 

were anomalously high due to elevated sample turbidity. The issue of elevated turbidity was 

remedied during the February 2003 sampling event and elevated turbidity did not appear to 

influence total metals concentrations for 15 consecutive sampling events (February 2003 through 

August 2006). However, in November 2006 a high turbidity level (292 NTU) appeared to once 

again skew the total metals results. The turbidity levels will continue to be closely monitored in 

the future and care will be taken to avoid the collection of samples with elevated turbidity. 

Some of the highest concentrations of chromium and nickel have been detected during 

the last ten years. Monitoring well 56-MW4S was constructed in May 1984 using stainless steel 

well casing and screen material. Chromium and nickel are the primary components of stainless 

steel. Therefore, it is possible that the elevated levels of chromium and nickel are a result of the 

deterioration of the stainless steel casing and/or screen. Future sampling rounds will be carefully 

reviewed to determine if the levels of these metals continue to remain elevated and if the 

breakdown of the well casing/screen is influencing the detected concentrations. 

Between 1994 and 1999, the yearly average nitrate concentrations were consistently 

above 4.5 ppm. Between 2003 and 2011, the yearly average nitrate concentration in 56-MW4S 

was 4.1 ppm or less. With a yearly average nitrate concentration of 4.48 ppm, 2012 marked the 

first year since 2000 that the yearly average nitrate concentration exceeded 4.1 ppm. The 2013 

yearly average fell below the 2012 yearly average high of 4.48 ppm, to 3.68 ppm. Future 

sampling rounds will be evaluated for a trend in the nitrate levels. 

Due to the low concentrations of constituents found, and the lack of evidence of an area 

of concentrated "hot spot" contamination, further action for Area 56 does not seem warranted at 
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this time. A summary of Area 56 quarterly groundwater results (from May 1994 to February 

1995) was incorporated into the USEPA-approved Final Technical Report of Investigations at 

Proposed No Action Areas C, H, M, P, R, S and 56 (TRC, December 1995). In this document, it 

was recommended that quarterly groundwater sampling at Area 56 continue in order to 

determine concentration trends of VOCs, metals and nitrate as nitrogen. In the Final Proposed 

Plan (February 1999), Area 56 was recommended for institutional controls including residential 

site use restrictions with continued quarterly groundwater monitoring. The USEPA signed the 

final ROD for Area 56 on September 28, 1999. 

FAA William J. Hughes Technical Center 
2013 Annual Monitoring Report 72 April 2014 





TABLE 1 

GROUNDWATER AND SURFACE WATER VOC AND INORGANIC SAMPLE SUMMARY AREAS A, B, C, R, and 56 
March 25,26, and 27; April 15; June 11 and 12; September 11, 12, and 13; December 9, 10,11, and 12,2013 

SAMPLE 
IDENTIFICATION. 

SAMPLING 
< "-..'DATES' 

>' NJ STATE PLANE 
\\ coordinates' 
NORTH11' • EAST*" ••'DEPTH®.'.' 

AREA A 

A-MW3S 3/26/13; 6/11/13; 9/12/13; 12/9/13 219.749 480,090 18.0-38.0 LCW+ 3 

A-MW4S 3/26/13; 6/11/13; 9/12/13; 12/9/13 219,792 479,610 20.0 • 40.0 LCW+ 3 

AREA B 
MONITORING WELLS 

B-MW5S 3/26/13: 6/12/13; 9/11/13; 12/9/13 221.010 470,376 4.0 - 24.0 LCW 

B-MW6S 3/26/13: 6/12/13; 9/11/13; 12/9/13 220,934 470,377 3.0-13.0 LCW 

B-MW7S 
3/26/13: 6/12/13:9/11/13; 12/9/13 

221,071 470,368 4.0 - 14.0 LCW 
MATRIX SPIKE / MATRIX SPIKE 
DUPLICATE SAMPLE VOLUME 

OBTAINED 

B-MW15S 3/26/13: 6/12/13; 9/11/13; 12/9/13 220,934 470,377 3.0-13.0 LCW DUPLICATE OF B-MW6S 

B-MW22I 3/26/13; 9/11/13 220,865 472,408 45.5 - 55.5 LCW 

B-MW22D 3/26/13; 9/11/13 220,839 472,401 80.5 - 90.5 LCW 

B-MW23I 3/26/13; 9/11/13 220,850 472,519 45.0 -55.0 LCW 

B-MW23D 3/26/13; 9/11/13 220,835 472,515 80.0 • 90.0 LCW 

SOUTH BRANCH of ABSECON CREEK (SURFACE WATER SAMPLES) 

B-SW1 3/26/13: 6/12/13; 9/11/13; 12/10/13 PPVOA 

B-SW2 3/26/13: 6/12/13; 9/11/13; 12/10/13 PPVOA 

B-SW3 
3/26/13: 6/12/13; 9/11/13; 12/10/13 

- PPVOA 
MATRIX SPIKE / MATRIX SPIKE 
DUPLICATE SAMPLE VOLUME 

OBTAINED 

B-SW4 3/26/13: 6/12/13; 9/11/13; 12/10/13 ~ PPVOA DUPLICATE OF B-SW1 

AREA C 

C-MW1S 3/25/13; 6/11/13; 9/13/13; 12/12/13 222,570 472,136 3.0 - 23.0 LCW 

C-MW2S 4/15/13; 6/11/13; 9/13/13; 12/12/13 222,590 472,349 3.0 - 23.0 LCW 

AREAR 

R-MW1S 3/27/13; 6/12/13; 9/12/13; 12/11/13 227,527 463,046 17.0-37.0 LCW +3 

R-MW2S 3/27/13; 6/12/13; 9/12/13; 12/11/13 227,308 463,270 15.0-35.0 LCW +3 

R-MW3S 3/27/13; 6/12/13; 9/12/13; 12/11/13 227,935 463,376 17.0-37.0 LCW +3 

R-MW4S 3/27/13; 6/12/13; 9/12/13; 12/11/13 227,657 462,858 12.0-32.0 LCW +3 

R-MW5S 3/27/13; 6/12/13;9/12/13; 12/11/13 227,135 463,372 8.0 • 28.0 LCW +3 

R-MW6S 3/27/13; 6/12/13; 9/12/13; 12/11/13 227,580 463,502 5.0 • 25.0 LCW +3 

R-MW7S 3/27/13; 6/12/13:9/12/13; 12/11/13 227,135 463,372 8.0 - 28.0 LCW +3 DUPLICATE OF R-MW5S 

AREA 56 

56-MW4S 3/25/13; 6/11 /13; 9/12/13; 12/9/13 223,879 473,542 18.9 • 39.2 LCW+3; PPMET (U/F); N03 

MATRIX SPIKE / MATRIX SPIKE 

DUPLICATE SAMPLE VOLUME 

OBTAINED FOR LCW+3, 

PPMET, and NOa 

56-MW4D 3/25/13; 6/11/13; 9/12/13; 12/8/13 223,665 473,550 80.0- 100.0 LCW+ 3 
3/25/13; 6/11/13; 9/12/13; 12/9/13 PPMET (F/U); NO, DUPLICATE OF 56-MW4S 

QA/QC BLANKS 

TB032513 3/25/13 LCW+3 TRIP BLANK 

FB032513 and FB032513(F) 3/25/13 LCW+3; PPMET (F/U); NOa FIELD BLANK 

TB032613 3/26/13 LCW+3 TRIP BLANK 

FB032613 3/26/13 LCW+3 FIELD BLANK 

TB032713 3/27/13 LCW+3 TRIP BLANK 

FB032713 3/27/13 LCW+3 FIELD BLANK 

TB041513 4/15/13 LCW+3 TRIP BLANK 

FB041513 4/15/13 LCW+3 FIELD BLANK 
TB061113 6/11/13 LCW+3 TRIP BLANK 
FB061113 and FB061113(F) 6/11/13 LCW+3; PPMET (F/U); NO, FIELD BLANK 

TB061213 6/12/13 LCW+3 TRIP BLANK 

FB061213 6/12/13 LCW+3 FIELD BLANK 

TB091113 9/11/13 LCW+3 TRIP BLANK 

FB091113 9/11/13 LCW+3 FIELD BLANK 

TB091213 9/12/13 LCW+3 TRIP BLANK 
FB091213 and F8091213(F) 9/12/13 LCW+3; PPMET (F/U); N03 FIELD BLANK 

TB20130913 9/13/13 LCW+3 TRIP BLANK 

FB20130913 9/13/13 LCW+3 FIELD BLANK 

TB120913 12/09/13 LCW+3 TRIP BLANK 
FB120913 and FB120913(F) 12/09/13 LCW+3; PPMET (F/U); NO, FIELD BLANK 

TB121013 12/10/13 LCW+3 TRIP BLANK 

FB121013 12/10/13 LCW+3 FIELD BLANK 

TB121113 12/11/13 LCW+3 TRIP BLANK 

TB121213 12/12/13 LCW+3 TRIP BLANK 

FB121213 12/12/13 LCW+3 FIELD BLANK 

(1) - HORIZONTAL DATUM: NJ Stale Plane NAD S3 (Net) 

(2)- Depth: Screen depth measured front ground aurtace (In teet) 

(3) • ANALYSIS CODES: 

PPVOA - Priority Pdtutam Volatile Organic Analysis (CLP SOW OLM04.2) 

LCW - EPA Low Concentration Waler Volatile Organic Analysts (CLP SOW OLM04.2) 

LCW * 3 - LCW plus Acrolein. Acrylonitrile. and 2-Chloroethyl vinyl ether (CLP SOW OLC02.1) 

PPMET (F/U) - Priority Pollutant Metals Analyses, Filtered and Unfllterad (CLP SOW ISM01.2) 

NO, - Nitrate / Nitrite Analysis. EPA Method 353.2 



TABLE 2 

GROUNDWATER SAMPLE VOC ANALYTICAL RESULTS - AREA A 
March 26, June 11, September 12, and December 9, 2013 

SAMPLE IDENTIFICATION: 
SAMPLE DEPTH (FT): 
SAMPLE ANALYSIS: 
SAMPLE DATE: 

A-MW3S 
18-38 | 

LCW+3 
3/26/2013 

A-MW4S 
' 20-40 

, ! LCW+3 
3/26/2013 

FB032613 f 

LCW+3 
3/26/2013 ; 

TB032613 

LCW+3 
3/26/2013 

' VV • ' . -

;f •' ' "r- • : 

NJ 
PQLs1 

(PPb) 

VOLATILE ORGANICS (ppb) 

CHLOROFORM 

TOTAL VOCs 

13 

13 

1 

NA 

SAMPLE IDENTIFICATION: 
SAMPLE DEPTH (FT): 
SAMPLE ANALYSIS: . 
Sample Date: 

A-MW3S 
18-38 | 

LCW+3J 
6/11/2013 

> k.J • 

' 1' ( 1' 
I , A-MW4S 1 ,i?i, li : 
; ' 20--40 
; ! i: L.cw+3 
' 6/11/2013 ' , p <• 

FB061113 

LCW+3 
6/11/2013 

TB061113 

LCW+3 
6/11/2013 

NJ 
PQLs 
(PPb) 

VOLATILE ORGANICS (ppb) 

CHLOROFORM 

TOTAL VOCs 

8.1 

8.1 

1 

NA 

SAMPLE IDENTIFICATION: 
SAMPLE DEPTH (FT): 
SAMPLE ANALYSIS: 
SAMPLE DATE: 

A-MW3S 
18-38 

LCW+3 
9/12/2013 

I A-MW4S 
i ' 20740 
' . liCW+3 

9/12/2013 
'  i l l .  

FB091213, • 

LCW+3 ; 
9/12/2013 -

' TB091213 

LCW+3 
9/12/2013 

NJ 
PQLs 

, (PPb) 

VOLATILE ORGANICS (ppb) 

CHLOROFORM 

TOTAL VOCs 

1 

NA 

SAMPLE IDENTIFICATION: 
SAMPLE DEPTH (FT): 
SAMPLE ANALYSIS: 
SAMPLE DATE: 

| 
A-MW3S 
' 18-38 I 
LCW+3] ' 

12/9/2013 v 
•/ 1 

A-MW4S 
1, '' 20-40 
' 1 LCW+3 

12/9/2013 
, j ) i 

: FB120913 

. LCW+3 : 
12/9/2013, 

1 • * ' • ,• :)• 

TB120913 

I LCW+3 
12/9/2013 

NJ 
PQLs 
(PPb) 

VOLATILE ORGANICS (ppb) 

CHLOROFORM 1.2 1 

TOTAL VOCs 1.2 NA 

NOTES: 1) • NJ PQLs: NEW JERSEY PRACTICAL QUANTITATION LEVELS, N.J.A.C. 7:9C Appendix • Table 1 (22 July '10) 

Blank spaces indicate no detection of the constituent above laboratory detection limits. 
NA - PQL not available for this constituent. 

SAMPLE ANALYSIS: 

LCW +3 - Low Concentration Water plus Acrolein, Acrylonitrile, and 2-Chloroethyl vinyl ether 



CO LU 
CQ < 

CQ < LU 
CC < 

ZD CO LU CD 
—1 
< g 
£ _J 
< z < 
o o > CO 
a 5 
Q_ CM 

3 < CM CO x: cc S 
S3 < 
<: 
LU O < Li-CC Z> CO o 

DC LU 

Z) O DC O 

o o 
cc 

CM "2 
01 U) > £ g 2 ^ j • in 
m tt 

£ o 

cm in > 
i l l  

in o > 
* B 

CO 
1 o ss CO CO 

CO 
© 
§ 
S 

en 
> 5 £ 
2 T £1 

CO <0 
CO > 
in _ > S © £ t O ffl S s « -j ,r 
eh % 

£ CO £ 

i S y  CD 
£! 

£ o 

—«» 
t CO 

CO 
I > 
1- —J UJ 
CL < h-
LU z < 
a < Q 
UJ UJ UJ 
_i -J -J 
a. CL CL 
2 2 JS 
< < <c 
CO CO CO 

Q O 

s < i  3 2 S 
m -J 

CO < £ < o <? z £ 
CD a! 

CO 
s < i  CO  ̂ > o z 
10 

o 

s ss 

oi < S < o <? Z £ do a 

1 S I i 1 pj 
CQ 

CQ CM 
CM CD 
Q_ CM 
Z> CO a 

T- < £ < o 
i2 s CD q_ 

Z o 
O t on 

2 £ < 
g a < 
LU UJ LU -J -I -J 
a. a CL 
2 2 2 < < < 
CO CO CO 

UJ 

a 

a 
2 
< 
CO 

< 
C3 
CC o 

LU g ! cc 
i Q 

a § 
< i— o 

! UJ CO 

: Eli S i 
C > o rr. 

< I- S S 

1 o f CO O Q-
I f ?  » s S 
o. £ 5 
_l <u fj 
9. >.0 .52 f $ 
l is 
^ o O 

I 
CO 

£ 

2 5 O 

11 > 
£ o c i s i 
O < J o 52 P U 2 CL 
* > t 
< -i £ 05 in ' ' W  ̂ + < 

>; > > ° < ° o ju z _) _i •. 
< 

CO 



<N 

CD < ID tr < 
CD I-_J D CD LD tr 
—1 < o 

< o o > 

CD < 

Z) o oc CJ 

^ CM 
< 2 CD TI OC c 
< 

$ 

ID O < 
Ll_ 
CC 3 CD O 

CC LD 

Q | c o £ » «= & § 

5 o 
5 

T _l ™ 

| » 5 
i S 3 pi 

5 

in § * S 
I 2 " z _l ffl 

co 

© 

I CO 

Z o 
< p .. 
O t £2 
£ x 12 
S t < 
a S I  
UJ LD ID I I I Q. CL CL s s s < < < CD 0) CD 

LD 
5* Q UJ 
< CD 

T3 3 # « 

£ < CO > O z 
CO 

5 5 
g s 
-J 5 

z o § 
I z~ 

CO < £ < O 
£ co a 

CO T-
o 
S s 

CM < 
S < o 

_ a 5 <•> 
$ i | » i  
10 «• s i Q 

< 
f § z a. 

CL 

CO 
© 
I © 

z o 
ut 2 
§ £ < 
s S ?  UJ LD UJ J J J 
0 - 0 - 0 -5 2 2 < < < CD CD CD 

< Q LD -I 0-
2 < CD 

IIJ u LLI rr z LU O 
.1. ! 

hi O 
O IX Z 0 n u > 
X 0 

> 
X 1— < 

CC 0 1- -> l»-

£ co S 
5 ° i  
ON® Z CM CD 
O c! c a: z « s 0 -o W E o o s ^ = z 
•7- co > c CO 
— 5 .2 O 

S ; s s 1 S*8 2 ® ^to 
•o co o = 
C O m r1-

N-' < 3 
!ii ui S 
5 O i 
L 

I" fl 

S £ o 
> Q 
o UJ 

z 5 I 2 1 
S s s  I s  uj O m = h 2 cc S g co < U- m § LU 
CO — 'D o , 

< t— CO y 
! O : Z 

-j ^ C s UJ CO I 0 ^1 
> t— ^ o —I lii 2 m - q-
3 LJJ O. O < 5 5 E c uj <r — — — _| 

w o £ Q _i 0 _ ° ^ % 
1 O ® £ 1 < m 

A < 1 | O o £ * ° « m - = ~ m z 
*1* 

" co 

cm O 

II 
J CO O 0. 
o ~ pf 03 « § 
o_ £ 2 _j ® 9.-5.0 .3 | J ^5.0 ra c 0 < § i 
.2 o o 

CO n 52 
o> V w X cm 2? 
I I I  
I f !  - ~ o> u° > ^ cu 5 S I  

- p 
? * 1 1 s" § 111 9 B S 
£ < = 
o CJ o O = Q-
I f f  .. < -1 0-CO ' 5 *V ? < >• =J. J. 0 ;! S 5 > I 3 y 8: 

< 
LLI 



CD < 

CD < 
CO 
< 

3 CO 

< o 

< z < o 
O co 
> o LU C\J -J -CL *-5 I < <D CO XI 
£ i i— ~ < 
£ LU O < lice 3 CO Q z < 
CO LU I— < 
<: Q Z 3 O 
CO 
CD 

CO 

Q © c a) -S o 2 (0 > 9-or 5 ® © Q, ^ CD - — 

O w 
a S s 
i l "  
£Q 00 

O > CO © SJ 

CM in > £ g 55 J 

o> 

CM in 5 * 

£ ?  

s e 5 i 5 53 

CO g * £ 
i s *  s _j 

CO 
© 
CM 

o> 

z o 
2 t 2 
• • — en 

3 (- -1 m °- < 
UJ UJ z 
9 o < UJ UJ UJ _1 -J -J 
l i e .  2 5 5 < < < CO <0 <0 

< 
D UJ -J a 5 < 
CO 

a o 

CO 
•»- CO 

-1 £ 
CD h-

O 

s g i  O 2 o 3 1 2T 

CO < S < o  
S 2 * 03 Q_ 

CM < 5 < o 
S 2 2 CD Q. 

ii CD 

S « «P © £D £JJ °CL 3 3 CT> a 

i- <  ̂ < o 
S * * 03 Q_ 

2 Si w 
2 £ < UJ UJ z Q Q < 
UJ UJ UJ -J -J -J a. a. o_ 
5 5 5 < < < 
CO CO CO 

UJ 
< Q 

5 
< 
CO 

i 2 

CL 2 co g 
0 9 £ $ c 3 

-512 i m ® s 
I o © O 
' en O 
: 22 co I cc o = 

i 41 5 H : a •§ £ . to O 
i "O LL ) •£ > D 

-» o UJ 

i!5 • Tf f, -1 
si IS > CO — • 2 CO 5 "J " CD •© 8 5 ® o CO £ Z 2 B Qj 
I I S  

5 t CO w 
LU CO 2; £ _l UJ 
0- 5 3 LU 2 tr < 3 3 o O £ ! S w ! CO > 
5 11 I g § | l |  £ EE § EE I w 
- in « O Z 

© 2 
Q. O < E c 2 
to ffl —I OT to O 
oT ~ D — -O LU 

.£ co 

O © o O 5 0-



CO 
HI —I 
CD 
< 

CD 

< 
CC < 

CO I-
_i 
.J 
cn 
LU 
DC 

< 
Y 
£ _I < 
< 
o 
O > CO 

11.1 o 
_I LM 
D_ 05 

< CD RO UJ 
DC fc 
LU O 
1- CD 
< a 
<i 

o < 
DC 
") 
CO 
Q 
Z < 
DC 
LU H-< 
£ O 
Z Z) 
O 
DC 
CD 

_ ^ 3 a ^ D © c © -g 
n 2 b > 
g « © © a 
£E CD 3 _l ~ 

£ 2 £ 
5 4 J  

CO 
CO 

CO > CO 
lO > T-

S f B I i  
2 " J£ * 
CQ 3 r-Q 

CD _ S 52 5 
% a. P 

CO T— 
o 
g 

•3" g * o •» _l 
O 
5 

t <0 
CO 

X > 
I- -J UJ a. < \— Hi z < 
a < Q 
LU LU LU u -1 -J 
GL Q. Q. s 3» < < <x. 
CO CO CO 

D ? | ° $ « <£ m -2 o 

« ^ 
© -Q 
> Q. © a 

° 5 > 
5 S g m _i 

§ 

CO 
CO 

s | !  
s z y  

o 
T— C^ 

CO < =5 < o 
<? Z £ 
CD Q_ 

O 
o 

m 
cc 
LU 

I 
LU 
o 
£ 
i s  

CM < 
£ < O 

Z £ a. 

CO 
T-
o CV o s 

< 5 " 
|I S 1 

« a \ S 
Q -

i- < 
£ < o 
CO 
m 

z o 

t CO 
CO 

X > 
h- _J UJ 0. < H 
LU z < 
a < Q 
LU LU LU -J -J _J 
a. 0. Q. 
< 
CO CO 

< 
CO 

q 
LU CC 

Sig 

O DC O 

£ 1 < ro O ~o 
« a! 2 £ Q Q 

g E '  
S £ « <2 1= y= u] 
O —' 
LU CO 

O 
§ 

3 . 
a . 

s i  Q < 
LU t-co w 
<r CD i S d 
uj «£ tr J d 

E Q « = z 
$ c Z) 5 .2 O 
® I ! o © O <fl o 
! N S l i  5 S h 

'8 £ © o ~ U_ 
© ^ > Q 
o UJ 

• © 5 

s 
2 

1 1  ° j 
S U| 8 j  
i S : 
y. >• i 

5 3 w 3 

3 ° 

< £ LU ^ 
d s o Q 
to & 
< yS 
CD rf 
Q CO O < 
CC UJ _ cc 
T- < 

CO 

CO — Z 
« O u 
*- LU l i s  
, o -I 

cd © a. 
w © ~3 
© -a 7 
Q. O < 
E c ui 
© © _j ^ © O 
D. — Q 
D ^ LU 
D — CO 
— <o < 
© © CD 2 © Q 
:= & O 

* Q S m 
C\T CD z 

J 



TABLE 4 
GROUNDWATER SAMPLE VOC ANALYTICAL RESULTS - AREA C 

March 25, April 15, June 11, September 13, and December 12, 2013 

SAMPLE IDENTIFICATION: 

SAMPLE DEPTH (FT): 

SAMPLE ANALYSIS: 

SAMPLE DATE: 

C-MW1S 

3-23 

LCW 

3/25/2013 

C-MW2S 

3-23 

LCW 
4/15/2013 

FB032513 

LCW +3 

3/25/2013 

TB032513 

LCW +3 

3/25/2013 

FB041513 

LCW+3 

4/15/2013 

TB041513 

LCW+3 

4/15/2013 

NJ 
PQLs1 

(PPb) 

VOLATILE ORGANICS (ppb) 

CHLOROFORM 

TOTAL VOCs 

1 

NA 

SAMPLE IDENTIFICATION: 

SAMPLE DEPTH (FT): 

SAMPLE ANALYSIS: 

SAMPLE DATE: 

C-MW1S 

3-23 

LCW 

6/11/2013 

C-MW2S 

3-23 

LCW 

6/11/2013 

FB061113 

LCW+3 

6/11/2013 

TB061113 

LCW +3 

6/11/2013 

NJ 

PQLs 

(PPb) 

VOLATILE ORGANICS (ppb) 

CHLOROFORM 

TOTAL VOCs 

1 

NA 

SAMPLE IDENTIFICATION: 

SAMPLE DEPTH (FT): 

SAMPLE ANALYSIS: 

SAMPLE DATE: 

C-MW1S 

3-23 

LCW 

9/13/2013 

C-MW2S 

3-23 

LCW 

9/13/2013 

FB20130913 

LCW+3 

9/13/2013 

TB20130913 

LCW +3 

9/13/2013 

NJ 
PQLs 

(PPb) 

VOLATILE ORGANICS (ppb) 

CHLOROFORM 

TOLUENE 

TOTAL VOCs 

4.7 

4.7 

1 
1 

NA 

SAMPLE IDENTIFICATION: 

SAMPLE DEPTH (FT): 

SAMPLE ANALYSIS: 

SAMPLE DATE: 

C-MW1S 

3-23 

LCW 

12/12/2013 

C-MW2S 

3-23 

LCW 

12/12/2013 

FB121213 

LCW+3 

12/12/2013 

TB121213 

LCW +3 

12/12/2013 

NJ 

PQLs 

(PPb) 

VOLATILE ORGANICS (ppb) 

ACETONE 

CHLOROFORM 

TOTAL VOCs 

10 

1 

NA 

NOTES: 1) NJ PQLs: NEW JERSEY PRACTICAL QUANTITATION LEVELS. N.J.A.C. 7:9c Appendix - Table 1 (22 July '10) 

Blank spaces indicate no detection of the constituent above laboratory detection limits. 

NA - PQL not available for this constituent. 

SAMPLE ANALYSIS: 

LCW - EPA Low Concentration Water Volatile Organic Analysis (CLP SOW OLM04.2) 

LCW +3 - LCW plus Acrolein, Acrylonitrile, and 2-Chloroethyl vinyl ether (CLP SOW OLM04.2) 



TABLE 5 

GROUNDWATER SAMPLE VOC ANALYTICAL RESULTS - AREA R 
March 27, 2013 

SAMPLE IDENTIFICATION: R-MW1S R-MW2S R-MW3S R-MW4S R-MW5S R-MW7S R-MW6S FB032713 TB032713 NJ 

SAMPLE DEPTH (FT): 17-37 15-35 17-37 12-32 8-28 8-28 5-25 PQLs1 

SAMPLE ANALYSIS: LCW +3 LCW +3 LCW +3 LCW +3 LCW +3 LCW+3 LCW +3 LCW +3 LCW +3 (ppb) 
R-MW5S DUPZ 

VOLATILE ORGANICS (ppb) 

1,2-DICHLOROBENZENE 5 

1,4-DICHLOROBENZENE 2.2 1.7 5 

CHLOROBENZENE 6.4 2.3 1 

CHLOROFORM 1.9 13 1.9 9.0 8.7 13 1 

TOTAL VOCs 10.5 4.0 13 1.9 9.0 8.7 13 NA 

NOTES: 1) NJ PQLs: NEW JERSEY PRACTICAL QUANTITATION LEVELS, N.J.A.C. 7:9C Appendix - Table 1 (22 July TO) 

2) Duplicate (DUP) sample R-MW7S is a blind duplicate of R-MW5S 

Blank spaces indicate no detection of the constituent above laboratory detection limits. 

NA - PQL not established 

SAMPLE ANALYSIS: 

LCW +3 - LCW plus Acrolein, Acrylonitrile, and 2-Chloroethyl vinyl ether (CLP SOW OLM04.2) 
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TABLE 5 (continued) 

GROUNDWATER SAMPLE VOC ANALYTICAL RESULTS - AREA R 
June 12, 2013 

SAMPLE IDENTIFICATION: R-MW1S R-MW2S R-MW3S R-MW4S R-MW5S R-MW7S R-MW6S FB061213 TB061213 NJ 
SAMPLE DEPTH (FT): 17-37 15-35 17-37 12-32 8-28 8-28 5-25 PQLs1 

SAMPLE ANALYSIS: LCW +3 LCW +3 LCW +3 LCW +3 LCW +3 LCW+3 LCW +3 LCW +3 LCW +3 (PPb) 
R-MW5S DUP2 

SAMPLE DATE: 6/12/2013 6/12/2013 6/12/2013 6/12/2013 6/12/2013 6/12/2013 6/12/2013 6/12/2013 6/12/2013 

VOLATILE ORGANICS (ppb) 
1,2-DICHLOROBENZENE 5 

1,4-DICHLOROBENZENE 3.0 5 

CHLOROBENZENE 8.0 1 

CHLOROFORM 17 1.4 7.8 8.6 15 1 

TOTAL VOCs 11.0 17 1.4 7.8 8.6 15 NA 

NOTES: 1) NJ PQLs: NEW JERSEY PRACTICAL QUANTITATION LEVELS, N.J.A C. 7:9C Appendix - Table 1 (22 July TO) 

2) Duplicate (DUP) sample R-MW7S is a blind duplicate of R-MW5S 

Blank spaces indicate no detection of the constituent above laboratory detection limits. 

NA - PQL not established 

SAMPLE ANALYSIS: 

LCW +3 - LCW plus Acrolein, Acrylonitrile, and 2-Chloroethyl vinyl ether (CLP SOW OLM04.2) 
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TABLE 5 (continued) 

GROUNDWATER SAMPLE VOC ANALYTICAL RESULTS - AREA R 
September 12, 2013 

SAMPLE IDENTIFICATION: 
SAMPLE DEPTH (FT): 
SAMPLE ANALYSIS: 

R-MW1S 
17-37 

LCW+3 

R-MW2S 
15-35 

LCW +3 

R-MW3S 
17-37 

LCW+3 

R-MW4S 
12-32 

LCW +3 

R-MW5S 
8-28 

LCW +3 

R-MW7S 
8-28 

LCW+3 

R-MW5S DUP2 

R-MW6S 
5-25 

LCW +3 

FB091213 

LCW+3 

TB091213 

LCW+3 

NJ 
PQLs1 

(PPb) 

VOLATILE ORGANICS (ppb) 

1,2-DICHLOROBENZENE 

1,4-DICHLOROBENZENE 

CHLOROBENZENE 

CHLOROFORM 

3.1 

10 

17 1.5 6.6 6.7 12 

5 

5 

1 

1 

TOTAL VOCs 13.1 17 1.5 6.6 6.7 12 NA 

NOTES: 1) NJ PQLs: NEW JERSEY PRACTICAL QUANTITATION LEVELS, N.J.A.C. 7:9C Appendix - Table 1 (22 July '10) 

2) Duplicate (DUP) sample R-MW7S is a blind duplicate of R-MW5S 

Blank spaces indicate no detection of the constituent above laboratory detection limits. 

NA - PQL not established 

SAMPLE ANALYSIS: 

LCW +3 - LCW plus Acrolein, Acrylonitrile, and 2-Chloroethyl vinyl ether (CLP SOW OLM04.2) 
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TABLE 5 (continued) 

GROUNDWATER SAMPLE VOC ANALYTICAL RESULTS - AREA R 
December 11, 2013 

SAMPLE IDENTIFICATION 1: R-MW1S R-MW2S R-MW3S R-MW4S R-MW5S R-MW7S R-MW6S FB121113 TB121113 NJ 
SAMPLE DEPTH (FT): 17-37 15-35 17-37 12-32 8-28 8-28 5-25 PQLs1 

SAMPLE ANALYSIS: LCW +3 LCW +3 LCW +3 LCW +3 LCW +3 LCW +3 LCW +3 LCW +3 LCW +3 (PPb) 

I 
R-MW5S DUP2 

VOLATILE ORGANICS (ppb) 

1,2-DICHLOROBENZENE 1.4 5 

1,4-DICHLOROBENZENE 7.3 2.1 5 

CHLOROBENZENE 34 E 3.1 1 

CHLOROFORM 21 6.5 6.5 9.9 1 

TOTAL VOCs 42.7 5.2 21 6.5 6.5 9.9 NA 

NOTES: 1) NJ PQLs: NEW JERSEY PRACTICAL QUANTITATION LEVELS, N.J.A.C. 7:9C Appendix - Table 1 (22 July '10) 

2) Duplicate (DUP) sample R-MW7S is a blind duplicate of R-MW5S 

Blank spaces indicate no detection of the constituent above laboratory detection limits. 

"E" Qualifier: Compound concentration exceeds the upper level of the calibration range of the instrument for that specific analysis 

NA • PQL not established 

SAMPLE ANALYSIS: 

LOW +3 - LCW plus Acrolein, Acrylonitrile, and 2-Chloroethyl vinyl ether (CLP SOW OLM04.2) 
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TABLE 6 

GROUNDWATER SAMPLE VOC and INORGANICS ANALYTICAL RESULTS - AREA 56 
March 25 and 26, 2013 

SAMPLE IDENTIFICATION: 
SAMPLE DATE: 

SAMPLE DEPTH: 
SAMPLE ANALYSIS: 

56-MW4S 
3/25/2013 

18.9-39.2 
LCW+3 

PPMET, U PPMET, F 

no3 

56-MW6S 
3/25/2013 

(DUP1 of 56-MW4S) 

PPMET, U PPMET, F 

no3 

56-MW4D 
3/26/2013 

80-100 
LCW+3 

FB032513 
3/25/2013 

LCW+3 
PPMET, U PPMET, F 

no3 

TB032513 
3/25/2013 

LCW +3 

FB032613 
3/26/2013 

LCW +3 

TB032613 
3/26/2013 

LCW +3 

NJ 

PQLs2 
(PPb) 

Background3 

(PPb) 

VOLATILE ORGANICS (ppb) NA NA NA 

Total VOCs NA NA 

INORGANICS 
Priority Pollutant Metals tDDb) NA NA 

ANTIMONY 
ARSENIC 
SILVER 
BERYLLIUM 
CADMIUM 
CHROMIUM 
COPPER 
LEAD 
MERCURY 
NICKEL 
SELENIUM 
THALLIUM 
ZINC 

74.7 
2.3 J 

520 

37.5 
1.4 J 

477 

3.8 J 

93.5 
2.6 J 

468 

3.9 J 

39.8 
1.1 J 

505 

3.9 J 

3 
3 
1 
1 

0.5 
1 
4 
5 

0.05 
4 
4 
2 

10 

NA 
NA 
6 

NA 
7 
30 
32 
NA 
NA 
48 
5.9 
NA 
168 

NITRATE / NITRITE (ppm) NA NA NA NA 0.1 ppm NA 

NITRATE as N 
NITRITE as N 

2.5 
0.020 J 

3.7 
0.024 J 

PARAMETERS 
TURBIDITY (NTU) 9.79 9.79 10.78 NA NA 

VOCs 
NOTES: 1) Duplicate (DUP) sample 56-MW6S is a blind duplicate of 56-MW4S 

2) NJ PQLs: New Jersey Practical Quantitation Levels, N.J.A.C. 7:9C Appendix - Table 1 (22 July *10) 
Blank spaces indicate no detection of the constituent above laboratory detection limits. 
NA - Sample not analyzed for VOCs. 
ppb - parts per billion or micrograms per Liter 

INORGANICS 
NOTES: 2) NJ PQLs: New Jersey Practical Quantitation Levels, N.J.A.C. 7:9C Appendix - Table 1 (22 July *10) 

3) Background concentrations based on historic upgradient monitoring well results (see Appendix G of TRC's Draft Remedial Investigation - Area U dated May 2003). 
•J" Qualifier: "Sample result is greater than the Method Detection Limit, but below the Contract-Required Detection Limit." 
NA - Sample not analzed for inorganics 
ppm - parts per million or milligrams per Liter 

SAMPLE ANALYSIS 
LCW - EPA Low Concentration Water Volatile Organic Analysis (CLP SOW OLM04.2) 
LCW+3 - LCW plus Acrolein, Acrylonitrile, and 2-Chloroethyl vinyl ether (CLP SOW OLM04.2) 
PPMET, U - Priority Pollutant List Metals, CLP/ILM04.1, Unfiltered (total) Metals 
PPMET, F - Priority Pollutant List Metals, CLP/ILM04.1, Filtered (dissolved) Metals 
N03 - Nitrate / Nitrite Analysis, EPA Method 353.2 

NTU - Nephelometric Turbidity Unit 



TABLE 6 (Continued) 

GROUNDWATER SAMPLE VOC and INORGANICS ANALYTICAL RESULTS - AREA 56 
June 11, 2013 

SAMPLE IDENTIFICATION: 56-MW4S 56-MW6S 56-MW4D FB061113 TB061113 NJ Background3 

SAMPLE DEPTH: 18.9-39.2 (DUP1 of 56-MW4S) 80-100 PQLs2 (PPb) 
SAMPLE ANALYSIS: LCW+3 LCW+3 LCW+3 LCW +3 (PPb) 

PPMET, U PPMET, F PPMET, U PPMET, F PPMET, U PPMET, F 

N03 no3 no3 

VOLATILE ORGANICS (ppb) NA NA NA 

Total VOCs NA NA 

INORGANICS 
Priority Pollutant Metals (nob) NA NA 

ANTIMONY 3 NA 

ARSENIC 3 NA 

SILVER 1 6 

BERYLLIUM 0.16 J 0.18 JB 0.15 J 0.24 JB 1.5 J 1 NA 

CADMIUM 0.5 7 

CHROMIUM 36.8 26.1 34.7 26.6 0.81 J 1 30 

COPPER 5.9 JB 7.7 JB 6.9 JB 6.5 JB 4.9 JB 7.6 JB 4 32 

LEAD 5 NA 

MERCURY 0.05 NA 

NICKEL 265 261 252 254 3.4 J 4 48 

SELENIUM 4 5.9 

THALLIUM 3.1 JB 3.2 JB 3.1 JB 2.9 JB 2 NA 

ZINC 6.2 JB 6.4 J 8.6 JB 4.8 J 10 168 

NITRATE/NITRITE (ppm) NA NA NA NA 0.1 ppm NA 

NITRATE as N 3.8 3.7 
NITRITE as N 0.030 JB 0.035 JB 0.017 J 

PARAMETERS 
NA TURBIDITY (NTU) 8.56 8.56 0.34 NA NA 

VOCs 
NOTES: 1) Duplicate (DUP) sample 56-MW6S is a blind duplicate of 56-MW4S 

2) NJ PQLs: New Jersey Practical Quantitation Levels, N.J.A.C. 7:9C Appendix - Table 1 (22 July TO) 
Blank spaces indicate no detection of the constituent above laboratory detection limits. 
NA - Sample not analyzed for VOCs. 
ppb - parts per billion or micrograms per Liter 

INORGANICS 
NOTES: 2) NJ PQLs: New Jersey Practical Quantitation Levels, N.J.A.C. 7:9C Appendix - Table 1 (22 July TO) 

3) Background concentrations based on historic upgradient monitoring well results (see Appendix G of TRC's Draft Remedial Investigation - Area U dated May 2003). 
"J" Qualifier: 'Sample result is greater than the Method Detection Limit, but below the Contract-Required Detection Limit." 
"B" Qualifier: Sample result is invalid because it is less than five times the amount detected in the associated field blank and/or laboratory method blank 
NA - Sample not analzed for inorganics 
ppm - parts per million or milligrams per Liter 

SAMPLE ANALYSIS 
LCW - EPA Low Concentration Water Volatile Organic Analysis (CLP SOW OLM04.2) 
LCW+3 - LCW plus Acrolein, Acrylonitrile, and 2-Chloroethyl vinyl ether (CLP SOW OLM04.2) 
PPMET, U - Priority Pollutant List Metals. CLP/ILM04.1, Unfiltered (total) Metals 
PPMET, F - Priority Pollutant List Metals, CLP/ILM04.1, Filtered (dissolved) Metals 
N03 - Nitrate / Nitrite Analysis, Standard Method 4500 
NTU - Nephelometric Turbidity Unit 



TABLE 6 (Continued) 

GROUNDWATER SAMPLE VOC and INORGANICS ANALYTICAL RESULTS - AREA 56 
September 12, 2013 

SAMPLE IDENTIFICATION: 

SAMPLE DEPTH: 
SAMPLE ANALYSIS: 

56-MW4S 

18.9-39.2 
LCW+3 

PPMET, U PPMET, F 

no3 

56-MW6S 

(DUP1 Of 56-MW4S) 

PPMET, U PPMET, F 
no3 

56-MW4D 

80-100 
LCW+3 

FB091213 

LCW+3 
PPMET, U PPMET, F 

no3 

TB091213 

LCW +3 

NJ 
PQLs2 

(PPb) 

I 
Background3 

(PPb) 

VOLATILE ORGANICS (ppb) NA NA NA 

ACETONE 
CHLOROFORM 

10 NA 

Total VOCs NA NA 

INORGANICS 
Prioritv Pollutant Metals (ppb) NA NA 

ANTIMONY 
ARSENIC 
SILVER 
BERYLLIUM 
CADMIUM 
CHROMIUM 
COPPER 
LEAD 
MERCURY 
NICKEL 
SELENIUM 
THALLIUM 
ZINC 

70.3 
7.1 J 
2.6 J 

119 

13.3 J 

22.0 
2.7 J 

119 

11.9 J 

96.0 
6.7 J 
2.8 J 

123 

2.2 J 
16.9 J 

21.8 
4.3 J 

119 

14.5 J 

3 
3 
1 
1 

0.5 
1 
4 
5 

0.05 
4 
4 
2 
10 

NA 
NA 
6 

NA 
7 

30 
32 
NA 
NA 
48 
5.9 
NA 
168 

NITRATE / NITRITE (ppm) NA NA 0.1 ppm NA 

NITRATE as N 
NITRITE as N 

3.9 3.9 

PARAMETERS 
TURBIDITY (NTU) 19.3 19.3 7.27 NA NA 

VOCs 
NOTES: 1) Duplicate (DUP) sample 56-MW6S Is a blind duplicate ot 56-MW4S 

2) NJ PQLs: New Jersey Practical Quantitation Levels, N.J.A.C. 7:9C Appendix • Table 1 (22 July TO) 
Blank spaces indicate no detection of the constituent above laboratory detection limits. 
NA - Sample not analyzed for VOCs. 
ppb - parts per billion or micrograms per Liter 

INORGANICS 
NOTES: 2) NJ PQLs: New Jersey Practical Quantitation Levels, N.J.A.C. 7:9C Appendix - Table 1 (22 July '10) 

3) Background concentrations based on historic upgradient monitoring well results (see Appendix G of TRC's Draft Remedial Investigation - Area U dated May 2003). 
"J" Qualifier: "Sample result is greater than the Method Detection Limit, but below the Contract-Required Detection Limit." 
NA - Sample not analzed for inorganics 
ppm - parts per million or milligrams per Liter 

SAMPLE ANALYSIS 
LCW - EPA Low Concentration Water Volatile Organic Analysis (CLP SOW OLM04.2) 
LCW+3 - LCW plus Acrolein, Acrylonitrile, and 2-Chloroethyl vinyl ether (CLP SOW OLM04.2) 
PPMET, U - Priority Pollutant List Metals, CLP/ILM04.1, Unfiltered (total) Metals 
PPMET, F - Priority Pollutant List Metals, CLP/ILM04.1, Filtered (dissolved) Metals 
N03 - Nitrate / Nitrite Analysis, Standard Method 4500 

NTU - Nephelometric Turbidity Unit 



TABLE 6 (Continued) 

GROUNDWATER SAMPLE VOC and INORGANICS ANALYTICAL RESULTS - AREA 56 
December 9,2013 

SAMPLE IDENTIFICATION: 

SAMPLE DEPTH: 
SAMPLE ANALYSIS: 

56-MW4S 

18.9-39.2 
LCW+3 

PPMET, U PPMET, F 

no3 

56-MW6S 

(DUP1 Of 56-MW4S) 

PPMET, U PPMET, F 
NOj 

56-MW4D 

80-100 
LCW+3 

FB120913 

LCW+3 
PPMET, U PPMET, F 

no3 

TB120913 

LCW +3 

NJ 
PQLs2 

(PPb) 

Background3 

(PPb) 

VOLATILE ORGANICS (ppb) NA NA NA 

Total VOCs NA NA 

INORGANICS 
Priority Pollutant Metals (ppb) NA 

ANTIMONY 3 NA 

ARSENIC 2.1 J 3 NA 

SILVER 1 6 

BERYLLIUM 0.35 J 0.33 J 0.40 J 0.33 J 1 NA 

CADMIUM 0.32 J 0.5 7 

CHROMIUM 56.9 20.8 57.2 26.1 1 30 

COPPER 2.9 J 4 32 

LEAD 5 NA 

MERCURY 0.05 NA 

NICKEL 142 152 154 150 1.8 J 4 48 

SELENIUM 4 5.9 

THALLIUM 2.6 JB 1.9 JB 2.2 JB 2.7 JB 2 NA 

ZINC 6.4 JB 6.9 JB 6.4 JB 7.8 JB 2.0 JB 3.3 JB 10 168 

NITRATE / NITRITE (ppm) NA NA NA 0.1 ppm NA 

NITRATE as N 2.9 3.3 
NITRITE as N 

PARAMETERS 
NA TURBIDITY (NTU) 2.96 2.96 0.53 NA NA 

VOCs 
NOTES: 1) Duplicate sample 56-MW6S is a blind duplicate of 56-MW4S 

2) NJ PQLs: New Jersey Practical Quantitation Levels, N.J.A.C. 7:9C Appendix - Table 1 (22 July *10) 
Blank spaces indicate no detection of the constituent above laboratory detection limits. 
NA - Sample not analyzed for VOCs. 
ppb - parts per billion or micrograms per Liter 

INORGANICS 
NOTES: 2) NJ PQLs: New Jersey Practical Quantitation Levels, N.J.A.C. 7:9C Appendix - Table 1 (22 July '10) 

3) Background concentrations based on historic upgradient monitoring well results (see Appendix G of TRC's Draft Remedial Investigation - Area U dated May 2003). 
•J" Qualifier: "Sample result is greater than the Method Detection Limit, but below the Contract-Required Detection Limit." 
"B" Qualifier: Sample result is invalid because it is less than five times the amount detected in the associated field blank and/or laboratory method blank 
NA - Sample not analzed for inorganics 
ppm - parts per million or milligrams per Liter 

SAMPLE ANALYSIS 
LCW - EPA Low Concentration Water Volatile Organic Analysis (CLP SOW OLM04.2) 
LCW+3 - LCW plus Acrolein, Acrylonitrile, and 2-Chloroethyl vinyl ether (CLP SOW OLM04.2) 
PPMET, U - Priority Pollutant List Metals, CLP/ILM04.1, Unfiltered (total) Metals 
PPMET, F - Priority Pollutant List Metals, CLP/ILM04.1, Filtered (dissolved) Metals 
N03 - Nitrate / Nitrite Analysis, Standard Method 4500 
NTU - Nephelometric Turbidity Unit 



TABLE 7 

WATER LEVELS - AREA A 
March 26, June 11, September 12, and December 9, 2013 

MEASURING Mar-13 Dec-12 Mar-13 
POINT DEPTH TO DEPTH TO WATER LEVEL 

WELL ELEVATION WATER WATER ELEVATION 
IDENTIFICATION (FEET1) (FEET2) (FEET2) (FEET1) 

Dec-12 Dec-12 TO 
WATER LEVEL Mar-13 

ELEVATION ELEVATION 
(FEET1) CHANGE 

A-MW1S 50.58 18.98 27.18 31.60 23.40 8.20 
A-MW2S 50.52 20.90 26.02 29.62 24.50 5.12 
A-MW3S 55.17 24.89 30.98 30.28 24.19 6.09 
A-MW4S 57.76 25.86 28.87 31.90 28.89 3.01 
A-MW5S 54.99 22.24 25.42 32.75 29.57 3.18 

MEASURING June-13 Mar-13 June-13 
POINT DEPTH TO DEPTH TO WATER LEVEL 

WELL ELEVATION WATER WATER ELEVATION 
IDENTIFICATION (FEET1) (FEET2) (FEET2) (FEET1) 

Mar-13 Mar-13 TO 
WATER LEVEL June-13 

ELEVATION ELEVATION 
(FEET1) CHANGE 

A-MW1S 50.58 19.21 18.98 31.37 31.60 -0.23 
A-MW2S 50.52 21.14 20.90 29.38 29.62 -0.24 
A-MW3S 55.17 24.25 24.89 30.92 30.28 0.64 
A-MW4S 57.76 25.50 25.86 32.26 31.90 0.36 
A-MW5S 54.99 21.50 22.24 33.49 32.75 0.74 

MEASURING Sep-13 June-13 Sep-13 
POINT DEPTH TO DEPTH TO WATER LEVEL 

WELL ELEVATION WATER WATER ELEVATION 
IDENTIFICATION (FEET1) (FEET2) (FEET2) (FEET1) 

June-13 June-13 TO 
WATER LEVEL Sep-13 

ELEVATION ELEVATION 
(FEET1) CHANGE 

A-MW1S 50.58 20.23 19.21 30.35 31.37 -1.02 
A-MW2S 50.52 23.61 21.14 26.91 29.38 -2.47 
A-MW3S 55.17 25.68 24.25 29.49 30.92 -1.43 
A-MW4S 57.76 26.92 25.50 30.84 32.26 -1.42 
A-MW5S 54.99 23.03 21.50 | 31.96 33.49 -1.53 

MEASURING Dec-13 Sep-13 Dec-13 
POINT DEPTH TO DEPTH TO WATER LEVEL 

WELL ELEVATION WATER WATER ELEVATION 
IDENTIFICATION (FEET1) (FEET2) (FEET2) (FEET1) 

Sep-13 Sep-13 TO 
WATER LEVEL Dec-13 

ELEVATION ELEVATION 
(FEET1) CHANGE 

A-MW1S 50.58 26.96 20.23 23.62 30.35 -6.73 
A-MW2S 50.52 26.07 23.61 I 24.45 26.91 -2.46 
A-MW3S 55.17 30.50 25.68 24.67 29.49 -4.82 
A-MW4S 57.76 28.96 26.92 28.80 30.84 -2.04 
A-MW5S 54.99 25.27 23.03 29.72 31.96 -2.24 

NOTES: 
(1) - Vertical Datum = NAVD 88 
(2) - Depth as measured from top of inner well casing. 
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TABLE 8 

PRODUCT AND WATER LEVELS - AREA B 
March 26 , June 11, September 11, and December 9 and 10, 2013 

WELL-orSTREAM": ' MEASURING ; .GAUGE * POINT"1 ; 
IDENtlFIGATiONil^^LEVATIONfe 

Monitorina Wells 
B-MW1S 44.82 11.78 11.12 11.26 12.35 12.35 33.04 33.70 33.56 32.47 32.47 0.66 -0.14 -1.09 0.00 

B-MW2S 37.53 6.04 6.19 6.38 7.27 5.74 31.49 31.34 31.15 30.26 . 31.79 -0.15 -0.19 -0.89 ' 1.53 

B-MW3S 41.90 N/P3; 9.96 8.86; 8.87 N/P; 9.66 N/P; 10.64 N/P; 10.29 31.94 33.03 32.24 31.26 31.61 1.09 -0.79 -0.98 0.35 

B-MW4S 39.22 7.63 7.48 7.63 6.28 7.77 31.59 31.74 31.59 30.94 31.45 0.15 -0.15 -0.65 0.51 

B-MW5S 38.57 7.13 6.92 7.08 7.70 7.27 31.44 31.65 31.49 30.87 31.30 0.21 -0.16 -0.62 0.43 

B-MW6S 35.10 3.88 3.79 3.94 4.46 3.98 31.22 31.31 31.16 30.64 31.12 0.09 -0.15 -0.52 0.48 

B-MW7S 40.85 8.84 8.25 8.72 9.92 8.32 32.01 32.60 32.13 30.93 32.53 0.59 -0.47 -1.20 1.60 

B-MW7I 40.38 8.71 8.51- 8.65 9.31 8.89 31.67 31.87 31.73 31.07 31.49 0.20 -0.14 -0.66 0.42 

B-MW7D 40.63 8.85 8.60 8.72 9.41 9.05 31.78 32.03 31.91 31.22 31.58 0.25 •0.12 -0.69 0.36 

B-MW8S 43.10 10.69 8.53 9.77 11.87 11.23 32.41 34.57 33.33 31.23 31.87 2.16 -1.24 -2.10 0.64 

B-MW9S 42.07 9.40 8.51 9.14 10.67 8.87 32.67 33.56 32.93 31.40 33.20 0.89 -0.63 -1.53 1.80 

B-MW10S 35.90 5.16 5.20 5.36 5.90 5.31 30.74 30.70 30.54 30.00 30.59 -0.04 -0.16 -0.54 0.59 

B-MW10I 35.94 5.06 5.15 5.28 5.87 5.34 30.88 30.79 30.66 30.07 30.60 -0.09 -0.13 -0.59 0.53 

B-MW10D 35.82 4.92 5.01 5.13 5.76 5.21 30.90 30.81 30.69 30.06 30.61 -0.09 -0.12 -0.63 0.55 

B-MW11S 35.93 5.30 5.78 6.21 6.98 5.51 30.63 30.15 29.72 28.95 30.42 -0.48 -0.43 -0.77 1.47 

B-MW11I 36.20 5.70 6.20 6.32 7.07 6.28 30.50 30.00 29.88 29.13 29.92 -0.50 -0.12 -0.75 0.79 

B-MW11D 36.25 5.62 6.21 6.88 .7.09 6.23 30.63 30.04 29.37 29.16 30.02 -0.59 -0.67 •0.21 0.86 

B-MW12S 36.57 5.48 5.32 5.43 5.88 5.45 31.09 31.25 31.14 30.69 31.12 0.16 -0.11 -0.45 0.43 

B-MW121 36.71 5.03 5.34 5.44 5.93 5.51 31.68 31.37 31.27 30.78 31.20 -0.31 -0.10 -0.49 0.42 

B-MW12D 36.59 5.33 5.13 5.21 5.71 5.32 31.26 31.46 31.38 30.88 31.27 0.20 -0.08 -0.50 0.39 

B-MW13S 35.04 4.26 4.22 4.36 4.91 4.32 30.78 30.82 30.68 30.13 30.72 0.04 -0.14 -0.55 0.59 

B-MW14S 49.74 16.11 15.14 15.48 16.61 16.38 33.63 34.60 34.26 33.13 33.36 0.97 •0.34 -1.13 0.23 

B-MW14I 50.03 16.26 15.63 15.77 16.63 16.49 33.77 34.40 34.26 33.40 33.54 0.63 -0.14 -0.86 0.14 

B-MW14D 50.05 16.24 15.60 15.75 16.40 16.48 33.81 34.45 34.30 33.65 33.57 0.64 -0.15 -0.65 -0.08 

B-MW15S . 42.65 10.07 9.67 9.84 10.57 10.32 32.58 32.98 32.81 32.08 32.33 0.40 • -0.17 -0.73 0.25 

B-MW15I 42.58 10.09 9.68 9.84 10.53 N/M" 32.49 32.90 32.74 32.05 N/A3 0.41 -0.16 -0.69 N/A 

B-MW15D 42.69 10.23 9.63 9.77 10.50 10.33 32.46 33.06 32.92 32.19 32.36 0.60 -0.14 -0.73 0.17 

B-MW16I 34.08 3.84 3.74 3.81 4.47 3.97 30.24 30.34 30.27 
30.53 

29.61 30.11 
30.30 

0.10 
oTiV 

-0.07 -0.66 0.50 
0.52 B-MW16D 34.13 3.70 3.53 3.60 4.35 3.83 30.43" 30.60 

30.27 
30.53 29.78 

30.11 
30.30 

0.10 
oTiV -0.07 -0.75 

0.50 
0.52 

B-MW17I 33.50 4.31 4.15 4.26 5.72 4.60 29.19 29.35 29.24 27.78 28.90 0.16 •0.11 -1.46 1.12 

B-MW17D 34.15 4.88 4.73 4.80 5.14 5.21 29.27 29.42 29.35 29.01 28.94 0.15 -0.07 -0.34 -0.07 

B-MW18I 32.94 4.22 3.82 3.92 5.18 4.54 28.72 29.12 
29.08 

29.02 27.76 
27.81" 

28.40 0.40 -0.10 -1.26 0.64 

B-MW18D 33.01 4.34 3.93 4.03 5.20 4.66 28.67 
29.12 
29.08 28.98 

27.76 
27.81" 28.35 0.41 -0.10 -1.17 0.54 

B-MW19I 38.44 9.32 8.68 8.68 10.20 9.47 29.12 29.76 29.76 28.24 28.97 0.64 0.00 -1.52 0.73 

B-MW19D 38.33 9.27 8.66 8.64 10.14 N/M 29.06 29.67 29.69 28.19 N/A3 0.61 0.02 -1.50 N/A 

B-MW20I 32.95 4.65 4.24 4.34 5.51 4.96 28.30 28.71 28.61 27.44 27.99 0.41 -0.10 -1.17 0.55 

B-MW20D 32.96 4.67 4.28 4.38 5.55 4.99 28.29 28.68 28.58 27.41 27.97 0.39 -0.10 -1.17 0.56 

B-MW21I 32.25 4.36 3.98 4.05 5.22 4.65 27.89 28.27 28.20 27.03 27.60 0.38 -0.07 •1.17 0.57 

B-MW21D 32.40 4.31 3.93 4.02 5.16 4.60 28.09 28.47 28.38 27.24 27.80 0.38 -0.09 -1.14 0.56 

B-MW22I 33.90 6.41 6.09 6.18 7.25 5.73 27.49 27.81 27.72 26.65 28.17 0.32 -0.09 -1.07 1.52 

B-MW22D 33.53 6.36 6.02 6.13 7.21 5.32 27.17 27.51 27.40 26.32 28.21 0.34 -0.11 -1.08 1.89 

B-MW23I 31.58 3.99 3.65 3.74 4.81 4.20 27.59 27.93 27.84 26.77 27.38 0.34 -0.09 -1.07 0.61 

B-MW23D 31.33 3.75 3.41 3.49 4.60 3.95 27.58 27.92 27.84 26.73 27.38 0.34 -0.08 -1.11 0.65 

B-PZ2 33.08 1.81 1.73 1.91 2.52 2.02 31.27 31.35 31.17 30.56 31.06 0.08 -0.18 -0.61 0.50 

B-PZ3 32.60 1.68 1.62 1.76 2.20 1.72 30.92 30.98 30.84 30.40 30.88 0.06 -0.14 -0.44 0.48 

B-PZ5 34.11 3.10 3.24 3.81 4.45 2.98 31.01 30.87 30.30 29.66 31.13 -0.14 -0.57 -0.64 1.47 

B-PZ10 33.35 4.04 3.70 4.50 4.84 4.00 29.31 29.65 28.85 28.51 29.35 0.34 -0.80 -0.34 0.84 

B-PZ11 30.74 0.97 1.03 1.13 1.57 0.90 29.77 29.71 29.61 29.17 29.84 -0.06 -0.10 -0.44 0.67 

B-PZ12 33.35 2.83 3.47 3.95 4.64 3.23 30.52 29.88 29.40 28.71 30.12 -0.64 * -0.48 -0.69 1.41 

B-OW2 40.66 11.13 10.38 10.38 12.02 11.41 29.53 30.28 30.28 28.64 29.25 0.75 0.00 -1.64 0.61 

B-OW3 37.04 6.10 6.97 7.11 7.91 6.20 30.94 30.07 29.93 29.13 30.84 -0.87 -0.14 -0.80 1.71 

B-OW4 37.15 6.15 7.08 7.22 8.01 16.23° 31.00 30.07 29.93 29.14 20.92° -0.93 -0.14 -0.79 -8.22° 

B-OW5 36.89 5.96 6.69 6.78 7.57 5.98 30.93 30.20 30.11 . 29.32 30.91 -0.73 •0.09 -0.79 1.59 

B-OW6 35.85 5.15 5.66 5.76 6.49 5.15 30.70 30.19 30.09 29.36 30.70 -0.51 -0.10 -0.73 1.34 

Stream Gauaes 
B-SG1 24.56 1.35 1.28 1.02 0.68 , 1.29 25.91 25.84 25.58 25.24 25.85 -0.07 -0.26 -0.34 0.61 

B-SG2 24.99 0.85 0.89 0.72 0.57 0.78 25.84 25.88 25.71 25.56 25.77 0.04 -0.17 -0.15 0.21 

B-SG3 26.06 1.18 1.22 1.08 0.84 1.07 27.24 27.28 27.14 26.90 27.13 0.04 •0.14 -0.24 0.23 

B-SG4 27.39 1.89 2.02 1.84 1.58 1.80 29.28 29.41 29.23 28.97 29.19 0.13 -0.18 -0.26 0.22 

B-SG5 27.70 1.78 1.90 1.72 1.45 1.70 29.48 29.60 29.42 29.15 29.40 0.12 -0.18 -0.27 0.25 

B-SG6 27.34 1.60 1.67 1.45 1.32 1.55 28.94 29.01 28.79 28.66 28.89 0.07 -0.22 -0.13 0.23 

B-SG7 28.50 0.59 0.60 0.50 0.41 0.57 29.09 29.10 29.00 28.91 29.07 0.01 -0.10 -0.09 

NOTES: 
(1) • Vertical Datum - NAVD 88 
(2) - Depth as measured from top of inner well casing for wells OR water level on stream gauge for surface waters, as applicable. 
(3) - N/P: No free-phase product detected with oil/ water interface probe 
(4) - N/M: Not measured; topcap frozen in-place 
(5) - N/A: Data not available (see note 4) 
(6) - Errant result; data not used in evaluation of results 

Avg. Elevation Change (Dec. 2012-Mar. 2013) +/- Standard Deviation 

shallow 0.30 0.61 
intermediate 0.12 0.42 

deep 0.16 0.51 
stream 0.05 0.07 

Avq. Elevation Chanoe (Mar. 2013-June 2013) +/- Standard Deviation 
shallow -0.36 0.30 

intermediate -0.10 0.04 
deep -0.13 0.15 

stream -0.18 0.05 

AVQ. Elevation Change (June 2013-Sept. 2013) +/• Standard Deviation 
shallow •0.81 0.42 

• intermediate -0.93 -0.32 
deep -0.88 0.39 

stream -0.21 0.09 

AVQ. Elevation Change (Sept. 2013-Dec. 2013) +/- Standard Deviation 
shallow 0.77 0.53 

intermediate 0.76 0.43 
deep 0.61 0.55 

stream 0.27 0.15 
TABLE 8 
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TABLE 9 
WATER LEVELS - AREA C 

March 25, June 11, September 13, and December 12, 2013 

t* 1 * , tv- n,^ ? j * 1 * 

MEASURING March-13i |Dec-12 March-13 

POINT DEPTH TOr DEPTH TO' WATER LEVEL 

WELL ELEVATION WATER [r , WATER , ELEVATION 

IDENTIFICATION (FEET1) (FEET2) J , {(FEET2) 1 (FEET1) 

» > ' >«, „ {1i ' - " ! " ) 

i , 

Dec-12 Dec-12TO 

WATER LEVEL March-13 

ELEVATION, ELEVATION 

(FEET1) CHANGE 
I x 

C-MW1S 40.96 5.70 6.52 35.26 
C-MW2S 40.23 6.10 7.15 34.13 

34.44 0.82 
33.08 1.05 

MEASURING' June-131, ' March-13 - ' June-13 

POINT , DEPTH tO, DEPTH TO WATER LEVEL 

WELL ELEVATION WATER f ' , WATER „ ELEVATION { 

IDENTIFICATION (FEET1) (FEET2) J ' > (FEET2) < (FEET1) * , 

, WATER LEVEL June-13 

ELEVATION ELEVATION 

(FEET1) CHANGE 

C-MW1S 40.96 6.27 5.70 34.69 
C-MW2S 40.23 7.11 6.10 33.12 

35.26 -0.57 
34.13 -1.01 

' 1 ' 

MEASURING Sep-13 { tJune-13 Sep-13 

POINT DEPTH TO , DEPTH TO WATER LEVEL 

WELL , ELEVATION - WATER (j i 1 WATER ELEVATION 

IDENTIFICATION (FEET MSL1) (FEET2) ( ' (FEET2) (FEET MSL1) 
*3 ' * * r lk I * t "*3 & ' t t * •* 
1 * i  r 1  t t u  ' • >  ,  „  

« _ , i> - * „ 

June-13 June-13 TO 

WATER LEVEL Sep-13 

ELEVATION i ELEVATION 

(FEET MSL1) CHANGE 

1 ' 1l f «. , -

C-MW1S 40.96 8.33 6.27 32.63 
C-MW2S 40.23 9.38 7.11 30.85 

34.69 -2.06 
33.12 -2.27 

t i ^ ' lr "'*4®*'" ' -"t11- •> „ 1 

MEASURING Dec-13 J • Sep-13 Dec-13 

POINT DEPTH TO' DEPTH TO' WATER LEVEL 

WELL ELEVATION WATER ' WATER ELEVATION 

IDENTIFICATION (FEET1) (FEET2) J '(FEET2) (FEET1) 

1  '  ,  x  i  '  l v  i  1  < *  1  • V " 1 '  i t "  J  i  
-> t t K VI {jj* *3 i\ 5 J » ) 

S e p - 1 3 ' ,  S e p - 1 3 T O  

WATER LEVEL Dec-13 

ELEVATION ELEVATION 

(FEET1) ' CHANGE . 

C-MW1S 40.96 6.85 8.33 34.11 
C-MW2S 40.23 7.19 9.38 33.04 

32.63 1.48 
30.85 2.19 

NOTES: 
(1) - Vertical Datum = NAVD 88 
(2) - Depth as measured from top of inner well casing. 



TABLE 10 

WATER LEVELS - AREA R 
March 27, June 12, September 12, and December 11, 2013 

r 1 ! ki'i 4 ,! <>«* ' !> 
MEASURING Mar£l3 , Dec-12 Mar-13 

POINT DEPTH TO , ( DEPTHjTO WATER LEVEL 
WELL ELEVATION WATER , ! "WATER ( , ELEVATION I 

IDENTIFICATION (FEET1) ' (FEET2) > /''(FEET2)" " , (FEETMSL1) 
it f ^ ! % I' j 1 ' 

t t »' ' 
Dec-12 , Dec-12 TO 

WATER LEVEL ' .Mar-13 
ELEVATION ELEVATION 4 

(FEET MSL1) CHANGE 

R-MW1S 73.87 17.74 21.16 56.13 52.71 3.42 
R-MW2S 70.48 14.91 18.21 55.57 52.27 3.30 
R-MW3S 73.72 17.55 21.00 56.17 52.72 3.45 
R-MW4S 74.26 17.99 21.50 56.27 52.76 3.51 
R-MW5S 73.03 17.74 21.03 55.29 52.00 3.29 
R-MW6S 67.48 11.83 15.31 55.65 52.17 3.48 

r *• * I I"" " * 1 4 ' 1 / ' "r 

MEASURING June-13 * J Mar-13 June-13 4 
POINT , DEPTH TO , DEPTH TO WATER LEVEL 

WELL ELEVATION _ WATER ' \WATER ELEVATION , 
IDENTIFICATION (FEET1) ' (FEET2) , /'< !(FEET2)1 (FEET1) 

i i '' I ' 

l r -J 
Mar-13 1 "Mar-13 TO 

WATER LEVEL June-13 
ELEVATION ELEVATION) 

(FEET1) CHANGE , <- i 

"73.87 R-MW1S "73.87 17.92 17.74 55.95 56.13 -0.18 
R-MW2S 70.48 15.15 14.91 55.33 55.57 -0.24 
R-MW3S 73.72 17.71 17.55 

17.99 
56.01 56.17 -0.16 

R-MW4S 74.26 18.17 
17.55 
17.99 56.09 56.27 -0.18 

R-MW5S 73.03 18.09 17.74 54.94 55.29 -0.35 
R-MW6S 67.48 12.14 11.83 55.34 55.65 -0.31 11.83 

* e MEASURING 
i ' I ! 

Sep-13 
JjUf! 
4 'june-13 ' Sep-13 ' 

J-

June-13 

t 

June-13-TO 
> POINT DEPTH TO i | DERTH TO WATER LEVEL : WATER LEVEL Sep-13 

WELL ELEVATION WATER ] ' WATER ' ELEVATION , ELEVATION ELEVATION 

'IDENTIFICATION? (FEET1) , (FEET2) ' 

' J iU 

| ''(FEET2) 
,i? V r  -

i (FEET1) (FEET1) CHANGE 

R-MW1S 73.87 19.63 17.92" 54.24 55.95 -1.71 
R-MW2S 70.48 16.82 15.15 53.66 55.33 -1.67 
R-MW3S 73.72 19.43 17.71 54.29 56.01 -1.72 
R-MW4S 74.26 19.92 18.17 54.34 56.09 -1.75 
R-MW5S 73.03 19.77 18.09 53.26 54.94 -1.68 
R-MW6S 67.48 13.87 12.14 53.61 55.34 -1.73 

'  ,  '  )  '  f i f t K i  *  -  1  
MEASURING Dec--,13 , ,7 Sep-13 " Dec-13 

POINT DEPTH TO . DEPTH TO WATER LEVEL 

' WELL ELEVATION WATER ^ ' | ,'WATER lt ELEVATION 1 

IDENTIFICATION (FEET1) (FEET2) '| '(FEET2) (FEET1)' 
1 * l|rti |i . ' f 1 ~ li i t i I ,4. 1Lt /> 4 > ! t 

j 

Sep-13 Sep-13 TO' 
WATER LEVEL Dec-13 -
; ELEVATION ELEVATION 

(FEET1) , CHANGE 
i A 4 *1 * 

R-MW1S 73.87 21.65 19.63 52.22 54.24 -2.02 
R-MW2S 70.48 18.75 16.82 51.73 53.66 -1.93 
R-MW3S 73.72 21.57 19.43 52.15 54.29 -2.14 

-2.11 R-MW4S 74.26 22.03 19.92 52.23 54.34 
-2.14 
-2.11 

R-MW5S 73.03 21.69 19.77 51.34 53.26 -1.92 
R-MW6S 67.48 15.88 13.87 51.60 53.61 -2.01 15.88 

NOTES: 

(1) - Vertical Datum = NAVD 88 

(2) - Depth as measured from top of inner well casing. 



TABLE 11 

WATER LEVELS - AREA 56 
March 25, June 11, September 12, December 9, 2013 

MEASURING Mar-13 J Dec-12l> Mar-13 
, 1 POINT DEPTH TO J DEPTH TO! WATER LEVEL 

WELL ELEVATION WATER <, WATER,].! ', ELEVATION 
IDENTIFICATION (FEET1) (FEET2) " I (FEET2) ',1' (FEET1) 

4 "  ,  t :  ,  ? '  

Dec-12 Dec-12TO 
WATER LEVEL Mar-13 

ELEVATION ELEVATION 
(FEET1) iCHANGE 

56-MW1S 60.43 21.94 23.73 38.49 36.70 1.79 
56-MW2S 53.79 16.89 . 18.83 36.90 34.96 1.94 
56-MW2D 52.35 17.78 18.83 34.57 33.52 1.05 
56-MW3S 57.95 21.79 23.63 36.16 34.32 1.84 
56-MW4S 62.22 30.10 30.98 32.12 31.24 0.88 
56-MW4D 62.11 30.50 31.12 31.61 30.99 0.62 
56-MW5S 44.27 8.37 10.13 35.90 34.14 1.76 

1 i if J M s, 
MEASURING June-13 ,1 Marf13[l, ' June-13 

POINT1 DEPTH TO fl DEPTH TO 1 „ WATER LEVEL' 
WELL ELEVATION WATER , WATER If' ELEVATION 

IDENTIFICATION (FEET1) (FEET2) (FEET2) ' , (FEET1) 1 

" * i ' ' '""j! i } " " J 

i - i • t 
Mar-13 Mar-13 TO 

WATER LEVEL ' June-13 
ELEVATION ELEVATION 

(FEET1) I CHANGE 

56-MW1S 60.43 21.84 21.94 38.59 38.49 0.10 
56-MW2S 53.79 17.31 16.89 36.48 36.90 -0.42 
56-MW2D 52.35 17.63 17.78 34.72 34.57 0.15 
56-MW3S 57.95 • 21.88 21.79 36.07 36.16 -0.09 
56-MW4S 62.22 29.89 30.10 32.33 32.12 0.21 
56-MW4D 62.11 30.16 30.50 31.95 31.61 0.34 
56-MW5S 44.27 8.61 8.37 35.66 35.90 -0.24 

- - * v 1 ' 
MEASURING Sep-13 ,! June-13 | ' ' Sep-13 

POINT DEPTH TO DEPTH TO WATER LEVEL" 
WELL ELEVATION WATER j[ WATER]' ELEVATION 

IDENTIFICATION (FEET1) (FEET2) (FEET2) 1 (FEET1) 
i r 'I i (i T$l 'l V * 

" S •!*" 1 \ . f .*••• "V *. 

June-13 . ' June-13 TO 
WATER LEVEL , Sep-13 

ELEVATION ELEVATION 
(FEET1) | CHANGE 

| 

56-MVV1S 60.43 22.73 21.84 37.70 38.59 -0.8S 
56-MW2S 53.79 18.33 17.31 35.46 36.48 -1.02 
56-MW2D 52.35 18.83 17.63 33.52 34.72 -1.20 
56-MW3S 57.95 22.80 21.88 35.15 36.07 -0.92 
56-MW4S 62.22 31.04 29.89 31.18 32.33 -1.15 
56-MW4D 62.11 31.40 30.16 30.71 31.95 -1.24 
56-MW5S 44.27 9.76 8.61 34.51 35.66 -1.15 

"1 r i If i5 " ' " 1 1 
MEASURING Dec-13 Sep-13',, , Dec-13 > 

POINT DEPTH TO i* DEPTH TO WATER LEVEL 
WELL 8 ELEVATION WATER ( WATER,,' ' ELEVATION 

IDENTIFICATION (FEET1) (FEET2) } (FEET2) I ,r ' " (FEET1)' 
< •> ,. , ; • V ' '4 If ll If ' « i * 

Sep-13 Sep-13 TO 
WATER LEVEL 1 Dec-13 

ELEVATION ELEVATION ' 
, (FfEET1) ' CHANGE 

56-MW1S 60.43 24.06 22.73 36.37 37.70 -1.33 
56-MW2S 53.79 19.44 18.33 34.35 35.46 -1.11 
56-MW2D 52.35 19.75 18.83 32.60 33.52 -0.92 
56-MW3S 57.95 23.01 22.80 34.94 35.15 -0.21 
56-MW4S 62.22 32.15 31.04 30.07 31.18 -1.11 
56-MW4D 62.11 32.41 31.40 29.70 30.71 -1.01 
56-MW5S 44.27 10.66 9.76 33.61 34.51 -0.90 

NOTES: 
(1) - Vertical Datum = NAVD 88 
(2) - Depth as measured from top of inner well casing. 
NA - Data not available 



TABLE 12 

COMPARISON OF HISTORIC GROUNDWATER VOC ANALYTICAL RESULTS - AREA A 

SAMPLE IDENTIFICATION: 
SAMPLE DEPTH: 
SAMPLE ANALYSIS. 

- A-MW1S 
13-33 

VOA _ VOA 

A-MW2S -
13-33 

VOA VOA 

A-MW3S 

VOA VOA LCW LCW LCW LCW LCW LCW LCW LCW LCW LCW LCW LCW LCW LCW 
+3 +3 +3 +3 +3 +3 +3 +3 +3 +3 +3 

NJ 
PQLs 
(PPb) 

SAMPLING ROUND: 6/87 11/92 6/87 11/92 6/87 11/92 5/94 8/94 11/94 2/95 7/95 10/95 2/96 5/96 9/96 12/96 3/97 6/97 9/97 12/97 
j 

VOLATILE ORGANICS (ppb) 

CHLOROMETHANE 
CARBON DISULFIDE 
CHLOROFORM 1J 2 J 7 11 6 5 4 4 

0.3 J 
3 4 12 12 7 13 12 7 

NA 
1 
1 

ACETONE 
TOLUENE 
ADDITIONAL VOA PEAKS 

2 J 
3 

1J 

10 
1 

NA 

TOTAL VOCs" "Tl T "' 2 * _ ___ — ^ g- g — ~¥ 4 ~4~~ ~3 3 4 "12 12 TOTAL VOCs" "Tl T "' 2 * _ ___ — ^ g- g — ~¥ 4 ~4~~ ~3 3 4 "12 12 7 13 13 7 

SAMPLE IDENTIFICATION: - ~ . - A-MW3S (continued) - „ , - - - . 
SAMPLE DEPTH: «• -_;A_18-38.T<-«= - „ VL 

SAMPLE ANALYSIS:- LCW LCW ^LCW J-CW LCW.; LCW ' LCW-.LCW~~LCW '^LCW. ; LCW^ vLCW ~~ LCW-- LCW-"LCW LCW l.LCW LCW LCW^ LCW 
— -- — ^1 ^ ;"~+3, ^ +3 —' +3 — +3— +3 — " +3 +3 +3 ."+3 •• +3 — +3 — - +3+3 +3-— —+3~ +3 """ +3 +3 +3 +3 

NJ 
PQLs 
(PPb) 

SAMPLINGROUND: 
t W - , «• 

2/98 ' 4/98 ''7/98 _ 10/98 1/99 4/99 7/99" 10/99 1/00 4/00 7/00. 10/00 1/01' 5/01 8/01 11/01 2/02 , 5/02" 8/02 11/02 
- % t 

VOLATILE ORGANICS (ppb) 

CHLOROMETHANE 
CARBON DISULFIDE 
CHLOROFORM 5 8 6 4 4 3 6 5 7 4 4 8 6 5 8 10 

0.3J 

7 5 4 3 

NA 
1 
1 

ACETONE 
TOLUENE 
ADDITIONAL VOA PEAKS 

3J 10 

34J 29JN 

10 
1 

NA 

TOTAt.V0Cs:.;' J  •  . 5 '  • '  . 8 /  V :  ^3b"-. •' -6 ; " 5 ' 7- • ' 4 ' 4 8 : .">15:.,. -::',8£. 10 < , 7.3 5 38 32 • R 

NOTE: ONLY CONCENTRATIONS THAT ARE ANALYTICALLY VALID AND ABOVE THE DETECTION LIMIT ARE SHOWN. 
NA = not available for this constituent. 

SAMPLE ANALYSIS: VOA - Volatile Organic Analysis, EPA CLP (3/90 SOW) 
LCW - EPA Low Concentration Water Volatile Organic Analysis (CLP SOW OLC 02.1) 
LCW+3 - LCW plus Acrolein, Acrylonitrile, and 2-Chloroethyl vinyl ether 
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TABLE 12 (continued) 

COMPARISON OF HISTORIC GROUNDWATER VOC ANALYTICAL RESULTS - AREA A 

SAMPLE IDENTIFICATION' •> „ A-MW3S (continued) 
SAMPLE DEPTH: . 18-38 
SAMPLE'ANALYSIS: LCW LCW LCW LCW 1 LCW LCW LCW LCW LCW" LCW LCW LCW LCW, LCW LCW LCW LCW LCW LCW LCW 

- +3 +3 +3 +3 +3 +3 +3 +3' •> +3 ' +3 +3 +3 +3 +3 +3 +3 +3 +3 +3 +3 

NJ 
PQLs' 
(PPb) 

SAMPLING ROUND: 2/03 5/03' 8/03 , 11/03 2/04 5/04 8/04 11/04 2/05 5/05 8/05 11/05 2/06 5/06 8/06 11/06 2/07 5/07 8/07 11/07 - <-

VOLATILE ORGANICS (ppb) 

CHLOROMETHANE 
CARBON DISULFIDE 
2-BUTANONE (MEK) 
CHLOROFORM 

63 
2 7 11 8 4 3 3 3 4 4 4 3 7 2 1 0.9JB 0.65J 0.4J 

NA 
1 
2 
1 

BROMODICHLOROMETHANE 
DIBROMOCHLOROMETHANE 
BROMOFORM 
TOLUENE 
ADDITIONAL VOA PEAKS 

0.8J 

3.9 JN 

3 1 2 0.9J 
1 3 

1 

0.9J 2 
0.6J 2 

0.6J 

1 
1 

0.8 
1 

NA 

TOTAL VOCs:^y' . .2. ... .7 4.9 ..64.8 . 3.9,.:.. _  .  3  : 5 . 5 - .  .  4 , , .  - 8 . 6  , :  3. . 7 . 2 1; : 0:9 0.65 r • r 0.4 

+3 - +3 ~ +3. ~ "+3 

SAMPLE IDENTIFICATION 
SAMPLE DEPTH 
SAMPLE ANALYSIS: 

+3 - +3 ~ +3. ~ "+3 

NJ 
IRAQIS? 
(PPb) 

SAMPLING ROUND. 
 ̂t s r It V V* - t 
2/08 - 5/08 8/08 11/08 2/09 6/09 9/09 12/09 3/10 6/10 9/10 12/10 "3/11 " 6/11 9/1T- 12/11 3/12 6/12 9/12 12/12 -r — ~ 

VOLATILE ORGANICS (ppb) 

CHLOROMETHANE 
CARBON DISULFIDE 
2-BUTANONE (MEK) 
CHLOROFORM 0.31 J 0.3 J 0.4 J 0.4 J 

NA 
1 
2 
1 

BROMODICHLOROMETHANE 
DIBROMOCHLOROMETHANE 
BROMOFORM 
TOLUENE 
ADDITIONAL VOA PEAKS 

1 
1 

0.8 
1 

NA 

6 ;b 3T ~ o"3' CL4 .0.4 ISS 
- r ~~ 

TOTAL VOCs V V" * 6 ;b 3T ~ o"3' CL4 .0.4 ISS 
- r ~~ 

NOTE: ONLY CONCENTRATIONS THAT ARE ANALYTICALLY VALID AND ABOVE THE DETECTION LIMIT ARE SHOWN. 
NA = not available for this constituent. 

SAMPLE ANALYSIS: VOA - Volatile Organic Analysis, EPA CLP (3/90 SOW) 
LCW - EPA Low Concentration Water Volatile Organic Analysis (CLP SOW OLC 02.1) 
LCW+3 - LCW plus Acrolein, Acrylonitrile, and 2-Chloroethyl vinyl ether 
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TABLE 12 (continued) 

COMPARISON OF HISTORIC GROUNDWATER VOC ANALYTICAL RESULTS - AREA A 

„  ̂ -51 ' - J I 
SAMPLE IDENTIFICATION: A-MW3S (continued) 
SAMPLE DEPTH: 1 , 18-38 
SAMPLE ANALYSIS:' LCW LCW LCW ' LCW, 

i +3 +3 +3 +3 

NJ 
PQLs 
(PPb) 

SAMPLING ROUND: .3/13' 6/13, 9/13 12/13 ~ f 1 ' J 

VOLATILE ORGANICS (ppb) 

CHLOROMETHANE 
CARBON DISULFIDE 
2-BUTANONE (MEK) 
CHLOROFORM 

NA 
1 
2 
1 

BROMODICHLOROMETHANE 
DIBROMOCHLOROMETHANE 
BROMOFORM 
TOLUENE 
ADDITIONAL VOA PEAKS 

1 
1 

0.8 
1 

NA 

TOTAL-VOCs. 

NOTE: ONLY CONCENTRATIONS THAT ARE ANALYTICALLY VALID AND ABOVE THE DETECTION LIMIT ARE SHOWN. 
NA = not available for this constituent. 

SAMPLE ANALYSIS: VOA - Volatile Organic Analysis, EPA CLP (3/90 SOW) 
LCW - EPA Low Concentration Water Volatile Organic Analysis (CLP SOW OLC 02.1) 
LCW+3 - LCW plus Acrolein, Acrylonitrile, and 2-Chloroethyl vinyl ether 



TABLE 12 (continued) 

COMPARISON OF HISTORIC GROUNDWATER VOC ANALYTICAL RESULTS - AREA A 

SAMPLE IDENTIFICATION: • A-MW4S 
SAMPLE DEPTH: ~ - - 20-40 
SAMPLE ANALYSIS: - VOA VOA LCW LCW LCW LCW LCW LCW LCW LCW LCW LCW LCW LCW LCW LCW 

+3 +3 +3 +3 +3 +3 +3 +3 +3 +3 +3 

NJ 
PQLs 
(PPb) 

SAMPLING ROUND: 6/87 •11/92 5/94 " 8/94 11/94 2/95 ' • 7/95 10/95 2/96 5/96 . 9/96 12/96 3/97 6/97 9/97 12/97 

VOLATILE ORGANICS (ppb) 

CHLOROMETHANE 
BROMOMETHANE 
CHLOROFORM 7 5 J 5 2 4 3 4 5 6 5 3 4 5 5 4 4 

NA 
NA 
1 

ACETONE 
CHLOROBENZENE 
TOTAL XYLENE 
ADDITIONAL VOA PEAKS 

7 10 
1 
2 

NA 

TOTAL^OCS-II&^IISSS —••V'IZ.uT's.i 35535 iSAtZX, 

SAMPLE IDENTIFICATION: 
SAMPLE DEPTH: 
SAMPLE ANALYSIS: LCW LCW LCW- LCW 

" +3 • +3 +3 - +3 

A-MW4S (continued) 
" ' 20-40 -

LCW LCW LCW LCW LCW . LCW ..LCW LCW LCW LCW LCW LCW 
+3 +3 +3 +3 +3 _ '+3 " +3 +3 ~ +3°" +3 +3 * " +3 

~NJ 
PQLs" 
(PPb) 

SAMPLING ROUND: 2/98 4/98 7/98' 10/98 1/99 " _ 4/99 7/99 , .10/99 1/00 4/00 '7/00 10/00 
•< 

1/01 5/01 8/01 11/01 

VOLATILE ORGANICS (ppb) 

CHLOROMETHANE 
BROMOMETHANE 
CHLOROFORM 5 5 2 3 6 4 5 5 4 5 2 2 16 4 5 

NA 
NA 
1 

ACETONE 
CHLOROBENZENE 
TOTAL XYLENE 
ADDITIONAL VOA PEAKS 0.2J 

10 
1 
2 

NA 

TOTAL VOCS : u" 5 ' \ 3.2 ;. 

C
M

 C
M

 I'
, 

' 
|i

O
 L.

; RJ- . 1*-. .6. V\; 4 • 5 • 

NOTES: ONLY CONCENTRATIONS THAT ARE ANALYTICALLY VALID AND ABOVE THE DETECTION LIMIT ARE SHOWN. 
NA = not available for this constituent. 

SAMPLE ANALYSIS: VOA - Volatile Organic Analysis, EPA CLP (3/90 SOW) 
LCW - EPA Low Concentration Water Volatile Organic Analysis (CLP SOW OLC 02.1) 
LCW+3 • LCW plus Acrolein, Acrylonitrile, and 2-Chloroethyi vinyl ether 
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TABLE 12 (continued) 

COMPARISON OF HISTORIC GROUNDWATER VOC ANALYTICAL RESULTS - AREA A 

SAMPLE IDENTIFICATION FFSF A-MW4S (continued) NJ 
SAMPLE DEPTH: 20-40 y&st'M PQLs 
SAMPLE ANALYSIS: LCW LCW LCW LCW LCW • LCW LCW LCW LCW LCW LCW LCW - LCW ' LCW LCW LCW (ppb) 

+3 +3 +3 +3 +3 +3 +3 +3 +3 +3 +3 +3 +3 +3 +3 +3 
(ppb) 

SAMPLING ROUND 2/02 5/02 8/02 11/02 2/03 5/03 8/03 11/03 2/04 5/04 8/04 11/04 2/05 5/05 8/05 11/05 

VOLATILE ORGANICS (ppb) 

CHLOROMETHANE 0.8J NA 
BROMOMETHANE 2 NA 
2-BUTANONE (MEK) 1J 2 
CHLOROFORM 4 5 3 5 3 0.8 J 8 5 5 6 5 0.7J 5 10 4 2 1 
ACETONE 10 
CHLOROBENZENE 0.3J 1 
TOTAL XYLENE 2 
ADDITIONAL VOA PEAKS 24J 0.35 JN NA 

38B29SH1 \ 5. .. TOTAL-.VOC FLILLTSFLF 38B29SH1 \ 5. .. 3 Sa1"Si5 A*S85>ISI 

fi i\ 

W&Wma m oMK p 

SAMPLEIDENTIFI 
SAMBLEJDEI|TH:s 
SAMPLE ANALYSIS: • 

j * *  y J 
*. r > * ,*t* 

SAMPLING ROUN 

. _ • ,«••£ *• «•• ;* f » •» «•_« * •• , i» 7"jt,- 1 e 

LCW LCW LOW LCW " LCW LCW 

»-2S•=.' 

+3 " +3 +3 +3 +3 +3 +3 H 
v . . **..* 7 *. ,* ; ~~ %~i ; : 7 .j -

>/06 5/06 8/06 11/06 • 2/07 - 5/07 8/07 11/07 2/08 5/08 - 8/08 11/08 2j 

' ' ' ' 

+3 +3 

}/09 12/09 

NJ 
PQLs 
(PPb) 

VOLATILE ORGANICS (ppb) 

CHLOROMETHANE 
BROMOMETHANE 
2-BUTANONE (MEK) 
CHLOROFORM 0.9J 3.4B 5.2 1.7 0.81J 5.1 6.5 3.3 5.9 

NA 
NA 
2 
1 

ACETONE 
CHLOROBENZENE 
TOTAL XYLENE 
ADDITIONAL VOA PEAKS 

10 
1 
2 

NA 

TOTALVOCs ,U * '0 9' - 3f4 52 r-17 "™6l5̂ W3M®EH 
NOTES: ONLY CONCENTRATIONS THAT ARE ANALYTICALLY VALID AND ABOVE THE DETECTION LIMIT ARE SHOWN. 

NA = not available for this constituent. 
SAMPLE ANALYSIS: VOA - Volatile Organic Analysis, EPA CLP (3/90 SOW) 

LCW - EPA Low Concentration Water Volatile Organic Analysis (CLP SOW OLC 02.1) 
LCW+3 • LCW plus Acrolein, Acrylonitrile, and 2-Chloroethyl vinyl ether 
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TABLE 12 (continued) 

COMPARISON OF HISTORIC GROUNDWATER VOC ANALYTICAL RESULTS - AREA A 

SAMPLE IDENTIFICATION: 
SAMPLE DEPTH 
SAMPLE ANALYSIS LCW LCW LCW LCW LCW LCW LCW LCW LCW LCW, LCW LCW LCW LCW LCW LCW 

+3 +3 +3 ' +3 +3 +3 +3 +3 +3 . +3 - +3 +3 +3 - +3 +3 +3 

NJ 
mm 

(PPb) 

SAMPLING ROUND 3/10 6/10 9/10 12/10 3/11 6/11 9/11 12/11 3/12 6/12 9/12 12/12 3/13 6/13 9/13 12/13 

VOLATILE ORGANICS (ppb) 

CHLOROMETHANE 
BROMOM ETHANE 
2-BUTANONE (MEK) 
CHLOROFORM 10 3.1 1.1 3.4 5.8 3.0 2.5 B 2.0 

CM CO CO 
NA 
NA 
2 
1 

ACETONE 
CHLOROBENZENE 
TOTAL XYLENE 
ADDITIONAL VOA PEAKS 

10 
1 
2 

NA 

iomfvercs^s^^isas a 11 iomfvercs^s^^isas a 11 lS3Ef5SgEX!Pl®2£^B8^5K>lB£ 

SAMRiEliDENTIFiCAirONrftSI 
AJ^40S 

fllptllslit 
mmjS® 

SAMPLE DEPTH AJ^40S POLs 
SAMPLE ANALYSIS 

-

(PPb) 

. 
SAMPLING ROUND 6/87 11/92 

VOLATILE ORGANICS (ppb) 

CHLOROMETHANE NA 
BROMOMETHANE NA 
2-BUTANONE (MEK) 2 
CHLOROFORM 1 1 
ACETONE 10 
CHLOROBENZENE 1 
TOTAL XYLENE 2 
ADDITIONAL VOA PEAKS NA 

foMiivo^^T^" KT: 
*•« 

NOTES: ONLY CONCENTRATIONS THAT ARE ANALYTICALLY VALID AND ABOVE THE DETECTION LIMIT ARE SHOWN. 
NA = not available for this constituent. 

SAMPLE ANALYSIS: VOA-Volatile Organic Analysis, EPA CLP (3/90 SOW) 
LCW - EPA Low Concentration Water Volatile Organic Analysis (CLP SOW OLC 02.1) 
LCW+3 - LCW plus Acrolein, Acrylonitrile, and 2-Chloroethyl vinyl ether 
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TABLE 13 

COMPARISON OF HISTORIC GROUNDWATER VOC ANALYTICAL RESULTS - AREA B 

r ~ » j1 

SAMPLE IDENTIFICATION-
SAMPLE DEPTH 
SAMPLE,ANALYSIS v - : DWA > *lcw 

•* . " ^ 

LCW ^ LCW v I LCW ^ * LCW 

B-MW5S -
4 24 ' -

LCW * .LCW " LCwi? LCW LCW* 
3. 

- : • .  

* LCW - <• LCW LCW -'LCW, 

ROD ^ 
v:Basedr 
Cleanup 
Levels 

SAMPLING ROUND 7- sr " 
« 

» 2/93"; 1 
<• * "5/93 

k 
' 8/93" 12/93 L 6 ^ 2/94 ^ »5/94 1 8/94 n 11/94 2/95 7/95 10/95 2/96 5/96 > 9/96*/ 12/96 

(ppb) 

VOLATILE ORGAN ICS (ppb) 

ACETONE 
XYLENE (TOTAL) 
1,1-DICHLOROETHENE 

NA 
16 7 4 

12 

12 11 4 4 4 1 1 1 0.7J 0.9J 3 3 

NE 
2 
2 

1,1-DICHLOROETHANE 
cis-1,2-DICHLOROETHENE 
CHLOROFORM 

22 
2 

0.7 

18 

0.5J 

8 19 22 

0.9J 

8 

0.8J 

8 9 

0.9J 0.6J 

2 

0.9J 

2 

0.6J 

3 

0.9J 

1 

2 

2 

1 

5 

0.8J 

5 

0.9J 

NE 
NE 
NE 

1,1,1-TRICHLOROETHANE 
TRICHLOROETHENE 
TETRACHLOROETHENE 

6 
4 

18 

4 
2 
8 

2 
0.8J 

6 

6 

19 

6 
1 
7 

2 

2 

1 1 

1 1 1 

0.6J 

8 

0.6J 
0.1J 

7 

0.2J 

0.7J 

0.2J 

0.3J 

1 
2 
2 

1 
0.1J 

2 

1 
1 
1 

1,2-DICHLOROPROPANE 
1,2-DICHLOROPROPENE 
ADDITIONAL VOA PEAKS 

0.7J 
0.6J 
12J 5J 

NE 
NE 
NE 

TOTAL VOCs'-r -68:7 - 40.2; ; T20.8"'-5 368*/.. ' 7 60.5.;.- 16.8 " .14.9 ' -20.6- 34.937 -12.2'. ' .12.5 . •4.6 ' -3.4" : 13.83 - 3l2./.„-- nfV*. , ' 

SAMfgOEjl 
SAMRt=E|D SAM§il"EfA 

>.» frv •*< * a>li*aAk.Afit»^r>'i% " "• Tii . » if 

%• *~1 -• ̂ ;-t..?». .ty&-g^--'A<»'r-3f?\XS.-A Its- " 
^ 7 ^ ? * ? - 1 S S S J S t . ? - ? ' :  ^MwW&MiGw^̂ ^̂ iucWM&iicwp̂ cwŜ iIĉ ;££M&^̂ SiiEw9BieyfM 

SAMPLING ROUND "*,/ _ •*•"'• '  ̂ **: 7> . • *.\" .}• , 9/97 '12ffl~ *l2/98'-i "4/98' ^ 7/98 - 10/98-.P-.- * - ^ i-,1 ' -,* w ' 1/00' 4/00 7/00 10/00. 

£iS£.~".isi 
SepbS1 
ifBaseclj 
'Cleanup 
//Levels!' 
Vpp^ 1 S$l-

VOLATILE ORGAN ICS (ppb) 

ACETONE 
XYLENE (TOTAL) 

1 -DICHLOROETHENE 0.4J 0.2J 1 

NE 
2 
2 

1,1-DICHLOROETHANE 
cis-1,2-DICHLOROETHENE 
CHLOROFORM 

4 

0.5J 

11 
0.3J 
0.8J 

10 
0.2J 
0.9J 

15 
0.3J 

1 

7 
0.1J 

1 

1J 0.4J 

2 

4 4 5 4 
0.2J 0.4J 

4 3 3 3 

10 

2 

10 

1 

NE 
NE 
NE 

1,1,1-TRICHLOROETHANE 
TRICHLOROETHENE 
TETRACHLOROETHENE 

0.8J 

0.7J 

2 
0.2J 

2 

2 
0.2J 

2 

2 
0.2J 

2 

0.8J 

0.6J 0.2J 0.2J 

0.9J 
0.3J 

4 

1 2 
0.1J 0.4J 

2 3 

1J 

0.4J 
1,2-DICHLOROPROPANE 
1,2-DICHLOROPROPENE 
ADDITIONAL VOA PEAKS 7.4 

NE 
NE 
NE 

TOTAL VQCs • ''8.0.. 21.3 -19.3 ~26T5^~ 1:6 %2.8V ^.14T4?^3i2:i-15.8 -20". 12.4 

NOTE: ONLY CONCENTRATIONS THAT ARE ANALYTICALLY VALID AND ABOVE THE DETECTION LIMIT ARE SHOWN. 
ROD-BASED CLEANUP LEVELS ARE BASED ON TABLE 7: "AOC-SPECIFIC GROUNDWATER REMEDIATION GOALS - AREAS 41, B, D, and E" of the CERCLA SUBSTANTIVE REQUIREMENTS ASSESSMENT 
LETTER FROM FAA TO EPA and NJDEP, dated Nov. 27,2013. 
NE: ROD-BASED CLEANUP LEVEL NOT ESTABLISHED FOR THIS COMPOUND 

SAMPLE ANALYSIS: VOA - Volatile Organic Analysis, EPA CLP (3/90 SOW) 
DWA - Drinking Water Analysis, EPA Method 524.2 
LCW - EPA Low Concentration Water Volatile Organic Analysis (CLP SOW OLC 02.1) 
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TABLE 13 (continued) 

COMPARISON OF HISTORIC GROUNDWATER VOC ANALYTICAL RESULTS - AREA B 

SAMPLE'IDENTIFICATION>':-.-.' 
SAMPLE DEPTH 
SAMPLE ANALYSIS 

T" .: 
r . . . . . .  , .  _  

LCW . LCW LCW * LCW " LCW* LCW LCW 

B-MW5S (continued),. 
4-24 „ v 

LCW LCW 

r 

i 
LCW 
l 

nLCW^ ' LCW^- LCWSt LCW LCW LCW 

ROD 
Based 

^Cleanup-
(Levels:* 

SAMPLING ROUND 
- -

1/01 5/01 8/01 ^ 11/01 - ,2/02 ' 5/02 
1 
^ 8/02 11/02 2/03C 

M 
5/03 ,8/03 j 1*1/03 ^ 2/04 5/04 8/04 111/04 * 

(PPb) 

VOLATILE ORGAN ICS (ppb) 

BROMOMETHANE 
CHLOROMETHANE 
CHLOROETHANE 

13 
1 

0.6J 0.5J 

NE 
NE 
NE 

ACETONE 
XYLENE (TOTAL) 
1,1-DICHLOROETHENE 2 0.7J 4 6 8 7 5 2J 0.9J 

0.1 J 
2 2 3 1 2 2 3 

NE 
2 
2 

1,1-DICHLOROETHANE 
CiS-1,2-DICHLOROETHENE 
CHLOROFORM 

5 

1J 

2 

2 

10 

2 

23 
0.5J 

2 

28 
0.7J 

2 

29 
0.7J 
5 

21 
0.7J 
2J 

5 

2J 

2 

1 

4 

0.9 J 

4 
0.1J 

5 

1 

3 

2 

4 
0.1J 

2 

4 

1 

6 
0.2J 

2 

NE 
NE 
NE 

1,1,1-TRICHLOROETHANE 
TRICHLOROETHENE 
TETRACHLOROETHENE 

1 

1 

0.7J 

0.8J 

2 
0.4J 

5 

4 

4 

4 

5 

4 

3 

4 

4 

1J 

20 

0.7J 

4 

2 

3 

2 

5 

2 

4 

1 

1 

1 

3 

2 

2 

3 

2 

1 
1 
1 

1,2-DICHLOROPROPANE 
1,2-DICHLOROPROPENE 
CARBON TETRACHLORIDE 
ADDITIONAL VOA PEAKS 7JN 35JN 30JN 23JN 12 JN 36JN 26JN 48JN 57.9JN 

0.4J 
18JN 

NE 
NE 
NE 
NE 

W4sx :T34'.6L:v, TOTAt£V0CSrr-_-r- -'-~6:2** ^23.4-1— -60;5^ ^47-7^-^49:3=^5-72.2, ^31,6-=*-W4sx ̂.50.-1** Rfi ft.-R.il :T34'.6L:v, 7. • 

SAMPLEEIDENTIFICATION: 
SAMPLE DEPTH ^ 
SAMPLE ANALYSIS LCW ^ LCW LCW LCW 

1SISS 
iLCW 

,B-MW5S(continued) • : ;*•-
4 24 - - " - ** " 

LCW LCW LCW 

.A tv wl 

LCW 

-is dsi 

LCW * LCW 

•% 

LCW 1 LCW 

— 

LCW1,-

s, 

LCW 

v. ROD 
Based 

-..Cleanup: 
^Levels.-: 

SAMPLING ROUND - „ - ' 2/05„ *-5/05^ ^8/05 
•3a, 
11/05/ IJ 2/06 

-

^ 5/06 p-~ 8/06 11/06fc ~ 2/07 5/07 
f*. t-

8/07^ 11/07 „ _ 2/08 5/08^. 8/08^ 11/08 
x -

* (PPb) 

VOLATILE ORGAN ICS (ppb) 

BROMOMETHANE 
CHLOROMETHANE 
CHLOROETHANE 

NE 
NE 
NE 

ACETONE 
XYLENE (TOTAL) 
1,1-DICHLOROETHENE 0.8J 0.5J 0.8J 0.5J 3 1 1 0.89J 1.6 0.77J 0.4 J 

NE 
2 
2 

1,1-DICHLOROETHANE 
cis-1,2-DICHLOROETHENE 
CHLOROFORM 

1 

2 

1J 

1 

2 

2 

0.8J 

2 

5 

2B 

2 

1 

2 

1 

1.4 

1.6B 2.4 2.1 

1.2 

1.5 

0.45J 

1.4 1.2 

0.7 J 

1 

0.3 J 

1 

NE 
NE 
NE 

1,1,1-TRICHLOROETHANE 
TRICHLOROETHENE 
TETRACHLOROETHENE 

0.6J 

0.7JH 

0.4J 

0.5J 3 

0.4J 

2 

2 

2 

1J 

4 4 0.49 J 0.91J 

0.65J 

0.90J 0.27J 

0.4 J 

2 

0.2 J 

4 

1 
1 
1 

1,2-DICHLOROPROPANE 
1,2-DICHLOROPROPENE 
CARBON TETRACHLORIDE 
ADDITIONAL VOA PEAKS 0.66NJ 2.8JN 

NE 
NE 
NE 
NE 

TOTAL-VOCsC;- - ^ 7 5.76^ ^T7:8" T?r -,5:75^ -T 14. r; 9^ . 8 ~ v • 4.38 TJl \ 5.2. ,r4*.6frr —'5:02ri- ^2.12": V C4.5 L- ,r5.5-:Y.' 

NOTE: ONLY CONCENTRATIONS THAT ARE ANALYTICALLY VALID AND ABOVE THE DETECTION LIMIT ARE SHOWN. 
ROD-BASED CLEANUP LEVELS ARE BASED ON TABLE 7: "AOC-SPECIFIC GROUNDWATER REMEDIATION GOALS - AREAS 41, B, D, and E" of the CERCLA SUBSTANTIVE REQUIREMENTS ASSESSMENT 
LETTER FROM FAA TO EPA.and NJDEP, dated Nov. 27, 2013. 
NE: ROD-BASED CLEANUP LEVEL NOT ESTABLISHED FOR THIS COMPOUND 

SAMPLE ANALYSIS: VOA - Volatile Organic Analysis, EPA CLP (3/90 SOW) 
DWA - Drinking Water Analysis, EPA Method 524.2 

LCW - EPA Low Concentration Water Volatile Organic Analysis (CLP SOW OLC 02.1) 
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TABLE 13 (continued) 

COMPARISON OF HISTORIC GROUNDWATER VOC ANALYTICAL RESULTS - AREA B 

SAMPLE IDENTIFICATION r 
SAMPLE DEPTH ^ x «, ' - ' , 
SAMPLE ANALYSIS 4 LCW LCW LCW , LCW " 

t ^ i < <• " - „ i 
B-MW5S (continued) i 

L " ~ 4 24' * r- - ^ J * -
LCW LCW LCW LCW LCW QCW LCW LCW * LCW -* LCW - LCW < LCW 

- t } * - 5r ^ 1 ' 

ROD 
Based 

^Cleanup 
;-i Levels •; 

(PPb) 
SAMPLING ROUND" } 

tr 
2/09 ° 6/09 ^ 9/09 "12/09 '3/10 r 6/10 > 9/10"- 12/10 

-1* 
3/11 6/1 r 9/11, 12/11 

r " 1 * 
3/12 f 6/12 * 9/12 12/12 

ROD 
Based 

^Cleanup 
;-i Levels •; 

(PPb) 

VOLATILE ORGANICS (ppb) 

BROMOMETHANE 
CHLOROMETHANE 
CHLOROETHANE 

NE 
NE 
NE 

ACETONE 
XYLENE (TOTAL) 
1.1-DICHLOROETHENE 0.3 J 1.0 

NE 
2 
2 

1,1-DICHLOROETHANE 
cis-1,2-DICHLOROETHENE 
CHLOROFORM 

0.4 J 

1.0 1.7 1.2 1.4 2.0 1.6 

1 

1.8 

1.2 

1.1 

NE 
NE 
NE 

1,1,1-TRICHLOROETHANE 
TRICHLOROETHENE 
TETRACHLOROETHENE 

0.3 J 

2.0 2.1 2.3 4.2 17 18 

1.2 

19 13 7.8 6.2 

1 
1 
1 

1,2-DICHLOROPROPANE 
1,2-DICHLOROPROPENE 
CARBON TETRACHLORIDE 
ADDITIONAL VOA PEAKS 

NE 
NE 
NE 
NE 

T6TAI\V6'CR* rp"n-~2'v'C. Tf6":r ~-\r:r 

SAMPLE IDENTIFICATION — eT-MWSS (continued)5' 
SAMPLE DEPTH ~ ~ ' ** 4 24 ** ' - -* 
SAMPLE ANALYSIS ^H LCW"\ LCW ^ LCW LCW~* 

^ " -rr. 

r_iROD^ 
Based. 

^Cleanup; 
levels' 
(ppb)_ 

SAMPLING ROUND^ ^ f ^ ^*3/13 * 6/13 *"-9/13" * ^12/13 
- i " 

r_iROD^ 
Based. 

^Cleanup; 
levels' 
(ppb)_ 

VOLATILE ORGANICS (ppb) 

BROMOMETHANE 
CHLOROMETHANE 
CHLOROETHANE 

NE 
NE 
NE 

ACETONE 
XYLENE (TOTAL) 
1.1-DICHLOROETHENE 

NE 
2 
2 

1,1-DICHLOROETHANE 
cis-1,2-DICHLOROETHENE 
CHLOROFORM 

1.0 1.0 

1.1 1.2 

NE 
NE 
NE 

1,1,1-TRICHLOROETHANE 
TRICHLOROETHENE 
TETRACHLOROETHENE 

1.0 1.1 

1.5 2.5 3.9 4.1 

1 
1 
1 

1,2-DICHLOROPROPANE 
1,2-DICHLOROPROPENE 
CARBON TETRACHLORIDE 
ADDITIONAL VOA PEAKS 

NE 
NE 
NE 
NE 

TOTAL.VOCs i t i : .  \' 5.8'' A /3.9 --- 5:1- 'At 

NOTE: ONLY CONCENTRATIONS THAT ARE ANALYTICALLY VALID AND ABOVE THE DETECTION LIMIT ARE SHOWN. 
ROD-BASED CLEANUP LEVELS ARE BASED ON TABLE 7: 'AOC-SPECIRC GROUNDWATER REMEDIATION GOALS - AREAS 41. B, D, and E* of the CERCLA SUBSTANTIVE REQUIREMENTS ASSESSMENT 
LETTER FROM FAA TO EPA and NJDEP, dated Nov. 27, 2013. 

. NE: ROD-BASED CLEANUP LEVEL NOT ESTABLISHED FOR THIS COMPOUND 

SAMPLE ANALYSIS: VOA - Volatile Organic Analysis, EPA CLP (3/90 SOW) 
DWA - Drinking Water Analysis, EPA Method 524.2 
LCW - EPA Low Concentration Water Volatile Organic Analysis (CLP SOW OLC 02.1) 
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TABLE 13 (continued) 

COMPARISON OF HISTORIC GROUNDWATER VOC ANALYTICAL RESULTS - AREA B 

1 - -1 , , 1 -
SAMPLE IDENTIFICATION T i * B-MW6S * }' k 
SAMPLE DEPTH «} v 1 " J 1 ~ „ ft 3-13 „ * ' 
SAMPLE ANALYSIS f- » , LCW , LCW LCW J-iLCW -LCW LCW' LCW - LCW'l 'LCW'- ifCW LCW, LCW ^ LCW" 

t •? ,. ~ , ; * ' " - f 

ROD 

Based 

Cleanup 

1 Levels 

' (PPb)1 

SAMPLING ROUND|' "j-
•*.> »* " < • t 

8/93 *'->-12/93 2/94 f 5/94 - "8/94 -J 1/94 
" * f f ** ' *. b «jt 

*-v \ - i „ ^' 
2/95 j7/95 I 10/95 

- , " ^ i 
, 2/96 ( '5/96' 9/96 * 12/96 

1e «» \ ) 

ROD 

Based 

Cleanup 

1 Levels 

' (PPb)1 

VOLATILE ORGANICS (ppb) 

CARBON DISULFIDE 
CHLOROFORM 
CIS-1,2-DICHLOROETHENE 

0.5J 0.7J 1 0.8J 0.4J 0.2J 
0.2J 
0.2J 0.2J 0.3J 0.2J 

NE 
NE 
NE 

1,1- DICHLOROETHENE 
1,1- DICHLOROETHANE 
BROMOCHLOROMETHANE 0.6J 

2 
NE 
NE 

1,1,1 -TRICHLOROETHANE 
TRICHLOROETHENE 
TETRACHLOROETHENE 

0.8J 0.5J 
2 0.7J 

0.9J 

0.7J 
1 0.8J 0.7J 0.8J 

0.9J 0.8J 
1 0.9J 0.5J 

0.2J 0.2J 
1 0.6J 0.3 J 0.3J 

0.1J 0.2J 0.5J 0.3J 

1 
1 
1 

TOLUENE 
TRICHLOROFLUOROMETHANE 

5 
NE 

UT:4:2TT'/'1'.9:'' < .j.TiTTT;- ff;;1?5; il- '•> •"-1:.1 ";3;k0:8a«S 

5 
NE 

•- , ""i S" 3s( *— - J-**- ^ ~ ' — 4, S i i f - * -rt,r 
SAMPLE IDENTIFICATION _ r "B-MW6S (continued), " __ 1 _ - - ~ 
SAMPLE DEPTH ~ L-T-..T * A** "'*° "* fLr-'*,-! , 3"3'13" * -T —J r T, 
SAMPLE ANAliYSIS r* - ̂  ~ LCW.:- ,-LCW LCW ' LCW ~£LCW """LCW1 LCW" 'LCW !' "CCW^y- LCW' LCW 4 "LCW 

i~ROD 
~ Based. 
Cleanup 
Levels 
(PPb)* i ~ i - ^ 

SAMPLING ROUND 4 
~ » ' ' 

iT h ^ r 

'3/97 6/97 9/97 ,12/97 
x/1g % r 

2/98 ~ 4/98 7/98 ,10/98 
r s * Z * 

1/99 ^ 4/99 „ 7/99 10/99 

i~ROD 
~ Based. 
Cleanup 
Levels 
(PPb)* 

VOLATILE ORGANICS (ppb) 

CARBON DISULFIDE 
CHLOROFORM 
CIS-1,2-DICHLOROETHENE 

0.2J 0.4J 0.3J 0.3J 
0.2J 0.3J 0.3J 

0.2J 
0.5J 

0.3J 0.3J 0.3J 0.2J 
0.6J 0.7J 0.7J 0.8J 

NE 
NE 
NE 

1,1- DICHLOROETHENE 
1,1- DICHLOROETHANE 
BROMOCHLOROMETHANE 

0.2J 
0.9J 1J 1 
3J 5 5 

1J 0.6J 0.4J 
5 3 3 3 

2 
NE 
NE 

1,1,1 -TRICHLOROETHANE 
TRICHLOROETHENE 
TETRACHLOROETHENE 

0.2J 0.2J 
0.2J 0.3J 1 1J 
0.5J 8 49 73 

0.8J 0.8J 
0.9J 2J 1 2J 
72 81 49 43 

0.9J 0.6J 0.7J 0.5J 
4 6 7 6 

80 100 97 47 

1 
1 
1 

TOLUENE 
TRICHLOROFLUOROMETHANE 

0.1J 5 
NE 

TOTAL'VOCs., . ;• - " 4 :  .' 0.9 • 9.4 50.8 . . 74.6 ^•72.93^: 85.7; '...56 J 52:5:,*. . 91.8 \ .111.2 . 108.7 : 57.9 

NOTE: ONLY CONCENTRATIONS THAT ARE ANALYTICALLY VALID AND ABOVE THE DETECTION LIMIT ARE SHOWN. 
ROD-BASED CLEANUP LEVELS ARE BASED ON TABLE 7: "AOC-SPECIFIC GROUNDWATER REMEDIATION GOALS - AREAS 41, B, D, and E" of the CERCLA SUBSTANTIVE REQUIREMENTS ASSESSMENT 
LETTER FROM FAA TO EPA and NJDEP, dated Nov. 27, 2013. 
NE: ROD-BASED CLEANUP LEVEL NOT ESTABLISHED FOR THIS COMPOUND 

SAMPLE ANALYSIS: VOA - Volatile Organic Analysis, EPA CLP (3/90 SOW) 
DWA - Drinking Water Analysis, EPA Method 524.2 
LCW - EPA Low Concentration Water Volatile Organic Analysis (CLP SOW OLC 02.1) 



TABLE 13 (continued) 

COMPARISON OF HISTORIC GROUNDWATER VOC ANALYTICAL RESULTS - AREA B 

SAMPLE IDENTIFIC 
sSliEIDEPTH: " 

sgpfilglf 

SAMPLING ROUND 

-jf * — -«* Z • V.f J i" j, * '• L. 
» ' /i»Yf . Mil,, 

ii jv.TR-yga- >, --VW 

T-
& 

¥ 
4 

ROD 
Based 

Cleanup 
Levels 
(ppb) 

VOLATILE ORGANICS (ppb) 

BROMOMETHANE 
CARBON DISULFIDE 
CHLOROFORM 
CIS-1,2-DICHLOROETHENE 1 2 2 1 

9 

0.2J 0.4J 0.4J 0.5J 
0.4J 0.5J 0.5J 0.7J 

0.5J 0.8J 0.9J 
0.5J 0.5J 0.4J 

NE 
NE 
NE 
NE 

1,1- DICHLOROETHENE 
1,1- DICHLOROETHANE 
BROMOCHLOROMETHANE 

2 2 2 1 0.3J 0.3J 0.3J 0.2J 
2 

NE 
NE 

1,1,1 -TRICHLOROETHANE 
TRICHLOROETHENE 
TETRACHLOROETHENE 

0.42J 
8 7 6 7 
34 21 23 30E 

0.1J 
4 5 7 8 
23 17 20 18 

6 6 6 2 
13 8 5 3 

1 
1 
1 

TOLUENE 
TRICHLOROFLUOROMETHANE 
ADDITIONAL VOA PEAKS 9J 7.5J 13J 

5 
NE 
NE 

TOTAli^VOGs I^E5^^B!32r42®^ffl33f^B^B39^B Sf27?6SBK23!2^S2l «3S ifife20 ~'£ 24 5'- K19!8ilfeS5&1:8feBS 

5 
NE 
NE 

SAMPLE IDE NTITIGATION B MW6S (continued) 
SAMPLE DEPTH 1 j „. . - - - 3 13 ' ^ ^ 
SAMPLE ANALYSIS > . *-- - LCW LCW LCW „ LCW LCW* LCW LCW LCW " LCW' LCW LCW LCW 

ROD 
-Based 

Cleanup) 
Levels 
(ppb) 

SAMPLING ROUND »< - 2/03 5/03 8/03 11/03." < 2/04 . ̂ 5/04 ' . 8 04 . •" ' 2/05 ' ,5/05 -v 8/05 11/05 

ROD 
-Based 

Cleanup) 
Levels 
(ppb) 

VOLATILE ORGANICS (ppb) 

BROMOMETHANE 
CARBON DISULFIDE 

NE 
NE 

METHYLENE CHLORIDE 
CHLOROFORM 
CIS-1,2-DICHLOROETHENE 

1 0.8 J 0.9J 0.9J 
0.3J 0.3 J 0.3J 

1 0.9J 0.6J 0.4J 
0.6J 0.2JH 0.2JH 

0.4J 0.6J 0.6J 0.4J 
0.1JH 0.2J 0.1J 

2 
NE 
NE 

1,1- DICHLOROETHENE 
1,1- DICHLOROETHANE 
BROMOCHLOROMETHANE 

0.1 J 
2 

NE 
NE 

1,1,1-TRICHLOROETHANE 
TRICHLOROETHENE 
TETRACHLOROETHENE 

2 3 4 3 
6 5 5 2 

8 6 3 2 
1 4 0.3J 0.5JM 

12 2 1 
0.3JH 0.6J 0.2 0.4J 

1 
1 
1 

TOLUENE 
TRICHLOROFLUOROMETHANE 
ADDITIONAL VOA PEAKS 50J 

!3airora@nss^tr^t.i: **»»3*1 r 

5 
NE 
NE 

sssea TOTALWOGs *" ' .Vfc- -mm ®I59r3s»?»J"il9 2''' ' lO<2iSS.W5!9Kf !3airora@nss^tr^t.i: **»»3*1 r V~"1 8*"*1 Tf 3*4 J^ST 

5 
NE 
NE 

sssea 

NOTE: ONLY CONCENTRATIONS THAT ARE ANALYTICALLY VALID AND ABOVE THE DETECTION LIMIT ARE SHOWN. 
ROD-BASED CLEANUP LEVELS ARE BASED ON TABLE 7: "AOC-SPECIFIC GROUNDWATER REMEDIATION GOALS - AREAS 41, B, D, and E" of the CERCLA SUBSTANTIVE REQUIREMENTS ASSESSMENT 
LETTER FROM FAA TO EPA and NJDEP, dated Nov. 27, 2013. 
NE: ROD-BASED CLEANUP LEVEL NOT ESTABLISHED FOR THIS COMPOUND 

SAMPLE ANALYSIS: VOA - Volatile Organic Analysis, EPA CLP (3/90 SOW) 
DWA - Drinking Water Analysis, EPA Method 524.2 
LCW - EPA Low Concentration Water Volatile Organic Analysis (CLP SOW OLC 02.1) 



TABLE 13 (continued) 

COMPARISON OF HISTORIC GROUNDWATER VOC ANALYTICAL RESULTS - AREA B 

> ' 1 , » V " J „ " 1 T 
SAMPLE IDENTIFICATION ' B-MW6S (continued), - i - ' '. p 
SAMPLE DEPTH 1 „ ' 3-13 i 
SAMPLE ANALYSIS ^ , LCW LCW , LCW"" f, LCW LCW IICW LCW LCW jr- LCW „ LCW LCW- LCW ^ 

<ROD~* 
Based 

'Cleanup; 
Levels 
(PPb) 

SAMPLING ROUND ' 2/06 *r 5/06, ~ S 8/06 ~ -11/06 
•»* "* - """ * 

" 11 
2/07 "5/07 8/07 11/07 J] "2/08 - 5/08 8/08 -11/08 

<ROD~* 
Based 

'Cleanup; 
Levels 
(PPb) 

VOLATILE ORGANICS (ppb) 

BROMOMETHANE 
CARBON DISULFIDE 
METHYLENE CHLORIDE 

NE 
NE 
2 

CHLOROFORM 
CHLOROMETHANE 
CIS-1,2-DICHLOROETHENE 

0.5J 0.5JB 0.5J 0.33JB 0.37J 0.28J 0.31 J 0.4 J 0.4 J 
0.62J 

NE 
NE 
NE 

1,1- DICHLOROETHENE 
1,1- DICHLOROETHANE 
BROMOCHLOROMETHANE 

2 
NE 
NE 

1,1,1 -TRICHLOROETHANE 
TRICHLOROETHENE 
TETRACHLOROETHENE 

2 1 0.8J 
0.3JB 0.6J 

0.37 J 0.38JM 0.53J 
0.16J 

0.20J 0.1J 0.1 J 
0.2 J 0.2 J 

1 
1 
1 

TOLUENE 
TRICHLOROFLUOROMETHANE 
ADDITIONAL VOA PEAKS 

0.11 J 
3 

5 
NE 
NE 

TOTAI^OCsS^s#^-®^-^ --•2:5'.-rcr--,--.1-8" .-,./u:b! -1-:3'-r- * - . 3 ? 7 . . • 0 : 3 8 T ^ S ? y T l - ^ J a  

5 
NE 
NE 

-V* - -i " -V, T- ~ . 
SAMPLE IDENTIFICATION , „L B-MW6S (continued) - , - - ^ _ 
SAMPLE DEPTH 1 * wT ^ , ». - 3,13 ~ - f " " - - * -
SAMPLE ANALYSIS ^ — ~ LCW LCW „" LCW, „ LCW LCW" LCW LCW . LCW t LCW- LCW LCW LCW 

" ROD" 
r Based 
Cleanup-
Levels 

?-(PPb)~ _ -7i:; .. .. ,-H-^ .V-.': ••i.e. — 

SAMPLING ROUND ^ 2/09 ~r 6/09^ T 9/09. 12/09 
" -u T 

3/10 *,L 6/10 9/TO" 12/101 
' - A  

s-3/11" "6/ir;r9/1 f "12/11" 
- H, ^ 

" ROD" 
r Based 
Cleanup-
Levels 

?-(PPb)~ 

VOLATILE ORGANICS (ppb) 

BROMOMETHANE 
CARBON DISULFIDE 
METHYLENE CHLORIDE 

NE 
NE 
2 

CHLOROFORM 
CHLOROMETHANE 
CIS-1,2-DICHLOROETHENE 

0.3 J 1 NE 
NE 
NE 

1,1-DICHLOROETHENE 
1,1-DICHLOROETHANE 
BROMOCHLOROMETHANE 

2 
NE 
NE 

1,1,1 -TRICHLOROETHANE 
TRICHLOROETHENE 
TETRACHLOROETHENE 0.2 J 4.8 7.0 

1 
1 
1 

TOLUENE 
TRICHLOROFLUOROMETHANE 
ADDITIONAL VOA PEAKS 

5 
NE 
NE 

TOTAL.-VOCs.: T7O"5 i-.. ,'v:. 
NOTE: ONLY CONCENTRATIONS THAT A RE ANALYTICALLY VALID AND ABOVE THE DETECTION LIMIT ARE SHOWN. 

ROD-BASED CLEANUP LEVELS ARE BASED ON TABLE 7: "AOC-SPECIFIC GROUNDWATER REMEDIATION GOALS - AREAS 41, B, D, and E" of the CERCLA SUBSTANTIVE REQUIREMENTS ASSESSMENT 
LETTER FROM FAA TO EPA and NJDEP, dated Nov. 27, 2013. 
NE: ROD-BASED CLEANUP LEVEL NOT ESTABLISHED FOR THIS COMPOUND 

SAMPLE ANALYSIS: VOA - Volatile Organic Analysis, EPA CLP (3/90 SOW) 
DWA - Drinking Water Analysis, EPA Method 524.2 
LCW - EPA Low Concentration Water Volatile Organic Analysis (CLP SOW OLC 02.1) „ _ . . . 
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TABLE 13 (continued) 

COMPARISON OF HISTORIC GROUNDWATER VOC ANALYTICAL RESULTS - AREA B 

SAMPLE IDENTIFICATION * , B-MW6S (continued) 
SAMPLE DEPTH • - ,313rJ~ - | 
SAMPLE ANALYSIS ,% „ LCW LCW-s - =LCW LCW > LCW LCW LCW LCW L 

ROD -
Based ' 

; Cleanup-
Levels -
(PPb) 

SAMPLING ROUND * ' / 3/12 „ 6/12 * * 9/12 ^ 12/12 "* 3/13 6/13 9/13 12/13 1 
1 

ROD -
Based ' 

; Cleanup-
Levels -
(PPb) 

VOLATILE ORGANICS (ppb) 

BROMOMETHANE 
CARBON DISULFIDE 
METHYLENE CHLORIDE 

NE 
NE 
2 

CHLOROFORM 
CHLOROMETHANE 
CIS-1,2-DICHLOROETHENE 

1.3 11 1.5 1.0 NE 
NE 
NE 

1,1- DICHLOROETHENE 
1,1- DICHLOROETHANE 
BROMOCHLOROMETHANE 

2 
NE 
NE 

1,1,1 -TRICHLOROETHANE 
TRICHLOROETHENE 
TETRACHLOROETHENE 4.4 1.1 1.1 1.6 1.7 

1 
1 
1 

TOLUENE 
TRICHLOROFLUOROMETHANE 
ADDITIONAL VOA PEAKS 

TOTAflVOCstf^fl^aifSBF^ Ksfcf 

5 
NE 
NE 

NOTE: ONLY CONCENTRATIONS THAT ARE ANALYTICALLY VALID AND ABOVE THE DETECTION LIMIT ARE SHOWN. 
ROD-BASED CLEANUP LEVELS ARE BASED ON TABLE 7: "AOC-SPECIFIC GROUNDWATER REMEDIATION GOALS - AREAS 41, B, D, and E" of the CERCLA SUBSTANTIVE REQUIREMENTS ASSESSMENT 
LETTER FROM FAA TO EPA and NJDEP, dated Nov. 27, 2013. 
NE: ROD-BASED CLEANUP LEVEL NOT ESTABLISHED FOR THIS COMPOUND 

SAMPLE ANALYSIS: VOA - Volatile Organic Analysis, EPA CLP (3/90 SOW) 
DWA - Drinking Water Analysis, EPA Method 524.2 
LCW - EPA Low Concentration Water Volatile Organic Analysis (CLP SOW OLC 02.1) 
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TABLE 13 (continued) 

COMPARISON OF HISTORIC GROUNDWATER VOC ANALYTICAL RESULTS - AREA B 

SAMPLE IDENTIFICATION ~ ' B-MW7S " , 

SAMPLE DEPTH . ' - 4-14 
SAMPLE ANALYSIS - LCW * LCW " LCW LCW , LCW LCW LCW LCW , LCW * t LCW LCW LCW LCW LCW LCW 

ROD ^ 
Based 

:Cleanup 
Levels 
(ppb) 

SAMPLING ROUND ' 8/93 "5/94"' 8/94 - ,11/94 2/95 7/95 , 10/95' 2/96' 5/96 " 9/96 i 12/96'' 3/97 6/97 9/97 12/97 

ROD ^ 
Based 

:Cleanup 
Levels 
(ppb) 

VOLATILE ORGANICS (ppb) 

ACETONE 
CARBON DISULFIDE 
CHLOROFORM 
2-HEXANONE 

0.2J 
6 

NE 
NE 
NE 
NE 

TETRACHLOROETHENE 
1, 2-DICHLOROBENZENE 
ADDITIONAL VOA PEAKS 

45 11 32 25 7 34 14 

20J 

1 10 35 5 4 17 5 7 

2 J 

1 
NE 
NE 

TOTALS/ ^45^ 34:24 - .*T|'"':4 --17 " 'T'-;.-,.-. _-..-7\ 't.'.-'" : 7' intiUŜ  

IBSiff 
* Based 
Cleanup 
- Levels' 
§ili 

S$MBiE|IO^ENIifp.GAil©N::®E-2XT^^,Tm;-rst:8£ife.^^ 
§fpp§®iST®tfissis8gssi!ig^ 

IBSiff 
* Based 
Cleanup 
- Levels' 
§ili i--<' -Li, :"Svr-/-' 

SAMffll^^ .2/98 "4/98 " ""7/98 10/98 f/99|. 1/00' 4/00 7/oS ", To/oo 
;:v(' .-J. '' 

IBSiff 
* Based 
Cleanup 
- Levels' 
§ili 

VOLATILE ORGANICS (ppb) 

ACETONE 
CARBON DISULFIDE 
CHLOROFORM 
2-HEXANONE 1J 

6 NE 
NE 
NE 
NE 

TETRACHLOROETHENE 
1, 2-DICHLOROBENZENE 
ADDITIONAL VOA PEAKS 

2 3 8 7 

2.7J 

5 2 11 7 

10J 

9 1 13 6 3 2 6 6 
0.2J 
10JN 

1 
NE 
NE 

TOTAL VOCs - -- WJ>2 T, «:3: " :BiiiASmm3i fc,L/3i:'-5,,:.-^8T;f''',:;.i6'^...,16i2^t5 iS^Sy ' 

NOTE: ONLY CONCENTRATIONS THAT ARE ANALYTICALLY VALID AND ABOVE THE DETECTION LIMIT ARE SHOWN. 
ROD-BASED CLEANUP LEVELS ARE BASED ON TABLE 7: "AOC-SPECIFIC GROUNDWATER REMEDIATION GOALS - AREAS 41, B, D, and E" of the CERCLA SUBSTANTIVE REQUIREMENTS ASSESSMENT 
LETTER FROM FAA TO EPA and NJDEP, dated Nov. 27, 2013. 
NE: ROD-BASED CLEANUP LEVEL NOT ESTABLISHED FOR THIS COMPOUND 

SAMPLE ANALYSIS: VOA - Volatile Organic Analysis, EPA CLP (3/90 SOW) 
DWA - Drinking Water Analysis, EPA Method 524.2 
LCW - EPA Low Concentration Water Volatile Organic Analysis (CLP SOW OLC 02.1) 
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TABLE 13 (continued) 

COMPARISON OF HISTORIC GROUNDWATER VOC ANALYTICAL RESULTS - AREA B 

SAMPLE IDENTIFICATION . „ , , B-MW7S (continued) 

SAMPLE DEPTH ' " ' , ' 4-14 - ' 
SAMPLE ANALYSIS" ' - LCW LCW- „ LCW- LCW- LCW LCW LCW LCW LCW 'LCW LCW LCW LCW' LCW LCW LCW 

ROD 
. Based 
Cleanup 
Levels 
(ppb) 

SAMPLING ROUND -2/02 ( 5/02 ~ - 8/021 11/02 2/03 5/03 8/03 11/03 2/04 '5/04, "8/04,- 11/04 3 > L f t ~ „ | —F 
2/05 _ 5/05, 8/05 1~1/05 

ROD 
. Based 
Cleanup 
Levels 
(ppb) 

VOLATILE ORGANICS (ppb) 

ACETONE 
CARBON DISULFIDE 
CHLOROFORM 
2-HEXANONE 

6 NE 
NE 
NE 
NE 

TETRACHLOROETHENE 
1, 2-DICHLOROBENZENE 
ADDITIONAL VOA PEAKS 

4 1J 13 1 

49.6JN 

0.6J 0.7 J 3 1 0.7J 2 1 0.4JH 0.4J 3 0.5J 1 
NE 
NE 

TOTALVOCs . i » 1 0 : G : ' :  • ' 1 3  . 5 0 . 6  .  c-®0;64-:-iv.v 0.7 .. !3-: w. •;0-:iv,-„J-L0;7--fc^fc;2/-,w;SS^1--a: , 0.4 e:4.../K^.,3Si-:.s::0.5^ • 

Rflst 
iBasedg 
'Cleanup 
, L'evels5-
.A:(ppb).'2 

Rflst 
iBasedg 
'Cleanup 
, L'evels5-
.A:(ppb).'2 

Rflst 
iBasedg 
'Cleanup 
, L'evels5-
.A:(ppb).'2 -~-\r s y 

SAMPLING ROUND - - »2/O7P3»f5/O7^'^8/07agte'Sl/Oll 2/08 5/08 8/08 11/08 2/09 - 6/09 t 9/09 12/09 

Rflst 
iBasedg 
'Cleanup 
, L'evels5-
.A:(ppb).'2 

VOLATILE ORGANICS (ppb) 

ACETONE 
CARBON DISULFIDE 
CHLOROFORM 
2-HEXANONE 

0.5J 
NE 
NE 
NE 
NE 

TETRACHLOROETHENE 
1,2-DICHLOROBENZENE 
ADDITIONAL VOA PEAKS 

1 1 0.77J 1.5M 1.1 

3.6 5.8JN 

0.4 J 0.6 J 0.3 J 1 
NE 
NE 

TOTAL VOCS : . r . ,Xl • i.--^-'i1V.. v1 . "0 5 4.37- J . ' * -T: v .... ..-.,0.4\i>Ss:k0:6t'''-; ^0.3T\A..\k,':,:!•?•>?* ". 

NOTE: ONLY CONCENTRATIONS THAT ARE ANALYTICALLY VALID AND ABOVE THE DETECTION LIMIT ARE SHOWN. 
ROD-BASED CLEANUP LEVELS ARE BASED ON TABLE 7: 'AOC-SPECIFIC GROUNDWATER REMEDIATION GOALS - AREAS 41, B, D, and E" of the CERCLA SUBSTANTIVE REQUIREMENTS ASSESSMENT 
LETTER FROM FAA TO EPA and NJDEP, dated Nov. 27, 2013. 
NE: ROD-BASED CLEANUP LEVEL NOT ESTABLISHED FOR THIS COMPOUND 

SAMPLE ANALYSIS: VOA - Volatile Organic Analysis, EPA CLP (3/90 SOW) 
DWA - Drinking Water Analysis, EPA Method 524.2 
LCW - EPA Low Concentration Water Volatile Organic Analysis (CLP SOW OLC 02.1) 
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TABLE 13 (continued) 

COMPARISON OF HISTORIC GROUNDWATER VOC ANALYTICAL RESULTS - AREA B 

SAMPLE IDENTIFICATION B-MW7S (continued) 

SAMPLE DEPTH * - 4-14 
SAMPLE ANALYSIS „ ~ LCW LCW LCW LCW LCW - LCW , LCW LCW LCW , LCW LCW LCW LCW LCW LCW LCW 

"ROD' 
, Based 
Cleanup 
Levels 
,(PPb) 

SAMPLING ROUND 3/10 6/10 9/10 ^ 12/10 3/11 T,*., 6/11 9/11 '12/11 , 3/12 ' 6/121 , 9/12 ,12/12 ; 3/13, , 6/13 9/13 ' 12/13 

"ROD' 
, Based 
Cleanup 
Levels 
,(PPb) 

VOLATILE ORGAN ICS (ppb) 

ACETONE 
CARBON DISULFIDE 
CHLOROFORM 
2-HEXANONE 

NE 
NE 
NE 
NE 

TETRACHLOROETHENE 
1, 2-DICHLOROBENZENE 
ADDITIONAL VOA PEAKS 

1 
NE 
NE 

TOTAKVOCsTi!. T-i'i u. 

NOTE: ONLY CONCENTRATIONS THAT ARE ANALYTICALLY VALID AND ABOVE THE DETECTION LIMIT ARE SHOWN. 
ROD-BASED CLEANUP LEVELS ARE BASED ON TABLE 7: "AOC-SPECIFIC GROUNDWATER REMEDIATION GOALS - AREAS 41, B, D, and E" of the CERCLA SUBSTANTIVE REQUIREMENTS ASSESSMENT 
LETTER FROM FAA TO EPA and NJDEP, dated Nov. 27, 2013. 
NE: ROD-BASED CLEANUP LEVEL NOT ESTABLISHED FOR THIS COMPOUND 

SAMPLE ANALYSIS: VOA - Volatile Organic Analysis, EPA CLP (3/90 SOW) 
DWA - Drinking Water Analysis, EPA Method 524.2 
LCW - EPA Low Concentration Water Volatile Organic Analysis (CLP SOW OLC 02.1) 
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TABLE 13 (continued) 

COMPARISON OF HISTORIC GROUNDWATER VOC ANALYTICAL RESULTS - AREA B 

s'AMPLE IDENTIFICATION: B-MW22I ROD' 
F-V Based 

SAMPLE DEPTH (FT): " 47 I '% 45 5 - 55 5 - sGleanup: 
SAMPLE ANALYSIS: _ LCW LCW v LCW LCW r LCW LCW LCW LCW - LCW LCW LCW LCW LCW LCW LCW Levels 
SAMPLINGROUND - 11/07 2/08 5/08 8/08, 11/08 2/09 - 9/09 3/1 o' 9/10 3/11 '9/11 3/12 9/12 3/13 9/13 (PPb) 

VOLATILE ORGANICS (ppb) -

ACETONE NE 
CARBON DISULFIDE 0.1 J NE 
CHLOROFORM 3.2 5.2 5.7 5 2 0.6 J 3.7 20 20 15 11 23 19 19 21 NE 
METHYLENE CHLORIDE 2 
TRICHLOROETHENE 0.4 J 5 0.2 J 1 
TRICHLOROFLUOROMETHANE NE 
1,1 -DICHLOROETHANE 0.2 J NE 
1,1 -DICHLOROETHENE 2 
Cis-1,2-DICHLOROETHENE 0.3 J NE 
TETRACHLOROETHENE 1 
TOLUENE 0.1 J 0.1 J 5 
TOTAL XYLENES 2 
1,1,1 -TRICHLOROETHENE 0.1 J NE 
ADDITIONAL VOA PEAKS 0.68 JN 2.1 JN NE 

TOTAL VOCs 3.2 5.88 5.7 5.8 7.4 0.9 3.7 20 22.1 15 11 23 19 19 21 

NOTES: 
Blank spaces indicate no detection of the constituent above laboratory detection limits. 
J - INDICATES AN ESTIMATED VALUE. THE VALUE IS BELOW THE SAMPLE QUANTITATION LIMIT BUT GREATER THAN ZERO. 

ROD-BASED CLEANUP LEVELS ARE BASED ON TABLE 7: "AOC-SPECIFIC GROUNDWATER REMEDIATION GOALS - AREAS 41, B, D, and E" of the CERCLA SUBSTANTIVE REQUIREMEr 
LETTER FROM FAA TO EPA and NJDEP, dated Nov. 27, 2013. 

SAMPLE ANALYSIS: 
LCW - EPA Low Concentration Water Volatile Organic Analysis (CLP SOW OLM04.2). 
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TABLE 13 (continued) 

COMPARISON OF HISTORIC GROUNDWATER VOC ANALYTICAL RESULTS - AREA B 

SAMPLE IDENTIFICATION: ^ > <» > B-MW22D ' % ' ^ V . 
ROD SAMPLE IDENTIFICATION: 

Based 
SAMPLE DEPTH (FT) liferftiSS 80.5 - 90.5 Cleanup 
SAMPLE ANALYSIS: LCW LCW LCW LCW LCW LCW LCW LCW LCW LCW LCW LCW LCW LCW LCW . Levels 
SAMPLING ROUND 11/07 2/08 5/08 8/08 11/08 2/09 9/09 3/10 9/10 3/11* 9/11 3/12 9/12 

t 3 
3/13 9/13 ^ (PPb) 

VOLATILE ORGANICS (ppb) 

ACETONE NE 
CARBON DISULFIDE NE 
CHLOROFORM 1.2 0.61 J 1 0.3 J 0.6 J 1.0 4.7 4.5 3.9 2.8 2.9 2.4 2.6 2.2 1.9 NE 
METHYLENE CHLORIDE 0.11 JB 2 
TRICHLOROETHENE 0.18 J 0.4 J 0.2 J 5.0 1 
TRICHLOROFLUOROMETHANE 0.15 J NE 
1,1-DICHLOROETHANE 0.1 J 0.1 J NE 
1,1-DICHLOROETHENE 2 
cis-1,2-DICHLOROETHENE 0.3 J NE 
TETRACHLOROETHENE 1 
TOLUENE 0.3 J 0.3 J 5 
TOTAL XYLENES 0.2 J 0.1 J 2 
1,1,1 -TRICHLOROETHENE NE 
ADDITIONAL VOA PEAKS 2.4 JN NE 

TOTAL VOCs 1.46 0.79 1 1.2 1.3 6.4 4.7 4.5 6.3 2.8 2.9 2.4 2.6 2.2 1.9 

NOTES: 
Blank spaces indicate no detection of the constituent above laboratory detection limits. 
J - INDICATES AN ESTIMATED VALUE. THE VALUE IS BELOW THE SAMPLE QUANTITATION LIMIT BUT GREATER THAN ZERO. 
B - INDICATES ANALYTE IS FOUND IN ASSOCIATED METHOD BLANK AS WELL AS IN THE SAMPLE. 

ROD-BASED CLEANUP LEVELS ARE BASED ON TABLE 7: "AOC-SPECIFIC GROUNDWATER REMEDIATION GOALS - AREAS 41, B, D, and E" of the CERCLA SUBSTANTIVE REQUIREMEr 
LETTER FROM FAA TO EPA and NJDEP, dated Nov. 27, 2013. 

SAMPLE ANALYSIS: 
LCW - EPA Low Concentration Water Volatile Organic Analysis (CLP SOW OLM04.2). 
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TABLE 13 (continued) 

COMPARISON OF HISTORIC GROUNDWATER VOC ANALYTICAL RESULTS - AREA B 

* ~ ,, ^ L -J } * • "  - -

SAMPLE IDENTIFICATION: 
f •> 

B-MW23I ROD 

SAMPLE DEPTH (FT): 

SAMPLE ANALYSIS: 

SAMPLING DATE, 

LCW 
-',11/07 , 

LCW 
2/08 

""5 
t 

LCW 
5/08 

LCW 
8/08 

LCW 
-11/08 

V — 

LCW 
2/09 

LCW 
9/09 

45-55 
LCW 

" 3/10 
LCW 
9/10 

LCW 
,3/11 _ 

LCW 
9/11 

> LCW 
3/12" 

LCW 
9/12 

- LCW' 
. 3/13 

LCW 
9/13 

Based 
Cleanup 
t Levels 

(PPb) 

VOLATILE ORGANICS (ppb) 

ACETONE 
CHLOROFORM 
METHYLENE CHLORIDE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
1,1 -DICHLOROETHANE 
1,1-DICHLOROETHENE 
TETRACH LOROETH EN E 
TOLUENE 
TOTAL XYLENES 
1,1,1-TRICHLOROETHENE 
ADDITIONAL VOA PEAKS 

0.94 JB 
4 

0.14 JB 
4.4 5.2 5.0 

0.3 J 

0.5 J 
0.3 J 
0.1 J 
0.2 J 

6 

0.1 J 

0.5 J 
0.3 J 
0.1 J 
0.1 J 

0.2 J 

5.0 

0.4 J 
0.2 J 
0.1 J 

0.3 J 

4.7 4.2 2.4 2.4 3.1 4.2 2.6 2.0 1.7 
NE 
NE 
2 
1 

NE 
NE 
2 
1 
5 
2 

NE 
NE 

TOTAL VOCs 5.08 4.4 5.2 6.4 7.3 6.0 4.7 4.2 2.4 2.4 3.1 4.2 2.6 2.0 1.7 

NOTES: 
Blank spaces indicate no detection of the constituent above laboratory detection limits. 
J - INDICATES AN ESTIMATED VALUE. THE VALUE IS BELOW THE SAMPLE QUANTITATION LIMIT BUT GREATER THAN ZERO. 
B - INDICATES ANALYTE IS FOUND IN ASSOCIATED METHOD BLANK AS WELL AS IN THE SAMPLE. 

ROD-BASED CLEANUP LEVELS ARE BASED ON TABLE 7: "AOC-SPECIFIC GROUNDWATER REMEDIATION GOALS - AREAS 41, B, D, and E" of the CERCLA SUBSTANTIVE REQUIREMENTS , 
LETTER FROM FAA TO EPA and NJDEP, dated Nov. 27, 2013. 

SAMPLE ANALYSIS: 
LCW - EPA Low Concentration Water Volatile Organic Analysis (CLP SOW OLM04.2). 
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TABLE 13 (continued) 

COMPARISON OF HISTORIC GROUNDWATER VOC ANALYTICAL RESULTS - AREA B 

SAMPLE IDENTIFI 
A J * * 

SAMPLE DEPTH (r 
SAMPLEANALYS 
SAMPLING DATE 

ROD 
*Based 
Cleanup 
L?vels 

VOLATILE ORGANICS (ppb) 

ACETONE 
CHLOROFORM 
ETHYLBENZENE 
METHYLENE CHLORIDE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
1,1-DICHLOROETHANE 
1,1-DICHLOROETHENE 
TETRACHLOROETHENE 
TOLUENE 
TOTAL XYLENES 
1,1,1-TRICHLOROETHENE 
ADDITIONAL VOA PEAKS 

TOTAL VOCs 

2.9 1.3 

2.9 1.3 

2.9 

2.9 

0.2 J 

0.2 J 
0.1 J 

1.5 

0.9 J 

0.2 J 

0.1 J 

1.2 

1.0 

0.2 J 

1.2 

2.3 
4.3 

2.3 3.2 

6.3 
25 

37.9 2.3 3.2 

2.4 

2.4 

2.4 2.1 

2.4 2.1 

2.1 

2.1 

1.6 

1.6 

1.2 

1.2 

NE 
NE 
5 
2 
1 

NE 
NE 
2 
1 
5 
2 

NE 
NE 

NOTES: 
Blank spaces indicate no detection of the constituent above laboratory detection limits. 
J - INDICATES AN ESTIMATED VALUE. THE VALUE IS BELOW THE SAMPLE QUANTITATION LIMIT BUT GREATER THAN ZERO. 

ROD-BASED CLEANUP LEVELS ARE BASED ON TABLE 7: "AOC-SPECIFIC GROUNDWATER REMEDIATION GOALS - AREAS 41, B, D, and E" of the CERCLA SUBSTANTIVE REQUIREMENTS , 
LETTER FROM FAA TO EPA and NJDEP, dated Nov. 27, 2013. 

SAMPLE ANALYSIS: 
LCW - EPA Low Concentration Water Volatile Organic Analysis (CLP SOW OLM04.2). 
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TABLE 13A 

COMPARISON OF HISTORIC GROUNDWATER SAMPLE METALS ANALYTICAL RESULTS - AREA B 

SAMPLE IDENTIFICATION: B-MW1S B-MW2S B-MW3S B-MW4S ROD-
SAMPLE DEPTH (FT): 12-32 3-23 3-23 3-23 Based SAMPLE DEPTH (FT): 

Cleanup 
Levels 

SAMPLING ROUND' 6'87 8)96 9/96 1/99 6/87 8/96 9/96 6/87 11/88 2/93 2/93 (ppbj 
UNFILTERED / FILTERED U U F U F U F U U F U F U Product U U 

PRIORITY POLLUTANT METALS fDOb) 

Antimony 4.7 B 3.1 B 
3.7 2.3 

NE 
Arsenic 1.4 B 1.7 B 1.6 B 4.4 3.7 2.3 NE 
Beryllium 0.3 0.31 0.32 B 0.97 0.37 NE 
Cadmium 0.71 NE 
Chromium 21.5 3.7 15 9.8 B 41.4 21.5 
Copper 27.4 10.4 B 6.4 B 12.2 10.5 13.0 B 1.8 B 14.5 B 30.1 11.8 NE 
Lead 25 13.4 7.4 12.8 8.3 4.0 1.6 B 20.3 6.3 2.6 B 28.1 6.7 5.2 15 
Mercury 0.6 0.65 0.11 B 0.16 0.55 0.19 0.6 
Nickel 1.4 B 17.0 NE 
Selenium 3.7 B 19 3.5 2.7 B 3.1 B 2.9 NE 
Silver 1.4 2.6 

19.2 
NE 

Zinc 64.5 8.5 B 9.4 B 17.6 13.0 52.5 15.1 B 12.3 B 57.7 9.9 25.1 92.8 11 19.2 64.5 

SAMPLE IDEM TIFICATION: 
SAMPLE DEPTH (FT): 

B-MW5S 
iijji|jijjllijlij|lillMjliMl!j||jj| 

B-MW6S 
mii mil 

B-MW7S 
4-14 

B-MW8S 
5-15 

B-MW9S 
4-14 

ROD-
Basod 

Cleanup 
Levels 

SAMPLING ROUND 2/93 8'96 9/96 1'99 4/99* 1/99 4/99" 1/99 1/99 1/99 ippb) 

UNFILTERED / FILTERED U U F U F U F U F U F U F U r U r U r 

PRIORITY POLLUTANT METALS (DDbl 

Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 

2.2 

15.3 

I.7 B 
0.28 B 

13.7 B 
23.6 
5.6 

3.2 B 

II.3B 

4.9 B 
1.1 B 
0.29 B 

5.6 B 
8.1 
0.26 

1.5 B 

7.9 B 

0.54 

1.7 
20.3 
26.7 
4.8 

2.6 

14.9 

0.54 

6.6 
6.8 

9.1 

0.54 B 

12.6 B 
2.3 B 
51.6 
1.3 B 

2.7 B 

0.77 0.38 0.26 

2.0 B 
8.4 B 
3.3 
2.1 

0.82 B 2.4 B 

3.5 B 

0.13B 

0.97 B 

1.6 

0.77 B 
3.0 B 
2.7 B 

0.88 B 

3.7 B 

3.3 
2.9 B 

19.0 B 
4.4 

3.5 B 

1.6 B 
1.5 B 
6.8 B 

3.1 B 

16.5 B 

0.85 B 
21.7 

20.5 B 
10.9 

4.1 B 

4.5 B 
17.4 B 

NE 
NE 
NE 
NE 

21.5 
NE 
15 
0.6 
NE 
NE 
NE 
NE 

64.5 

NOTES: ONLY CONCENTRATIONS THAT ARE ANALYTICALLY VALID AND ABOVE THE DETECTION LIMIT ARE SHOWN. 
SAMPLE ANALYSIS: PRIORITY POLLUTANT METALS (U- UNFILTERED: F- FILTERED) (CLP/ILM 04.0) ir^TiimuE . ccct... .CMX 

ROD-BASED CLEANUP LEVELS ARE BASED ON TABLE 7: "AOC-SPECIFIC GROUNDWATER REMEDIATION GOALS - AREAS 41, B, D, and E" of the CERCLA SUBSTANTIVE REQUIREMENTS ASSESSMENT 
LETTER FROM FAA TO EPA and NJDEP, dated Nov. 27, 2013. 
* - LOW FLOW PURGE AND SAMPLING TECHNIQUE WAS USED DURING THE APRIL 1999 SAMPLING EVENT. 
NE: ROD-BASED CLEANUP LEVEL NOT ESTABLISHED FOR THIS METAL 



TABLE 14 
COMPARISON OF HISTORIC GROUNDWATER VOC ANALYTICAL RESULTS - AREA C 

SAMPLE IDENTIFICATION ' " * C-MW1S 
SAMPLE DEPTH - ' _. , » ' , ' ̂  ~ " T •> ' ' 1 « » v' 3-23 • - 4 t •" 4 * 
SAMPLE ANALYSIS „ VOA VOA LCW LCW LCW LCW LCW LCW LCW LCW LCW LCW LCW LCW LCW LCW LCW LCW LCW LCW LCW LCW LCW LCW 

'NJ-
PGLs 
(PPb) 

SAMPLING ROUND -12/88 11/92"; 5/93 8/93 12/93 
^ -

2/94 <5/94, 8/94 -11/94 
< 

\ 

2/95 ,7/95'>10/95 2/96 " 5/96 -"9/96 12/96 3/97 6/97f 9/97 12/97 2/98'-4/98 7/98 ,10/98 
- <. -

' 

VOLATILE ORGANICS (ppb) 

ACETONE 
TOLUENE 
TETRACHLOROETHENE 

0.6J 
5 

0.1J 
0.2J 

10 
1 
1 

CARBON DISULFIDE 
ADDITIONAL VOA PEAKS 17 

0.5J 
0.7J 

1 
NA 

total vocs v.L-'-yvvv "17. ; V . V"V;0(6 ,V: • . "0:1'*K'"0!5" SSfWw, i.2'T^B:7,iW!?F̂  ?'.yy 

X" ; --*.5 VJSSVV*--'-V; • J-'-' •' '>'> t 
"NJV 
PQLs 

:(ppbl 
SKSSF> 

SAMPLF IDENTIFIC A RON C-MW1S (continued) 

SAMPLE ANALYSIS 1 >LCW LCW .LCW-cLCW .LCW .TCW./-LCW ; LCW LCW LCW. LCW , LCW .LCW , LCW. LCW" LCW |S#|gil^G^|LCWi 
W ŜSSsiMsSM Îk 

"NJV 
PQLs 

:(ppbl 
SKSSF> 

SAMPLING ROUND Ullll ii/oo^/oo^/ooasi.o/oo 
PUS safest; 
jyoia5/oi|igffl4M^Mi 

BSSsa^sSSSSIMIilSI 
|ag2lS5/02®8/g2^V/02i 

VVTILI-liT-G'VvVVTlT'iV-V: 
|2/03^/0®8/g3p>1OT3: 

;VVVV 
vvvv 

VOLATILE ORGANICS (ppb) 

ACETONE 
TOLUENE 
TETRACHLOROETHENE 

8 7 6 10 5 10 
1 
1 

CARBON DISULFIDE 
ADDITIONAL VOA PEAKS 25J 3JN 21JN 

0.3 J 1 
NA 

TOTAL VOCs . -:\v; •V^-'T8T*;-L7i = V  6  - 3 5  - "  1  1 4  •-. 3 f.T»21 4 V 5:3V VT'V . 

1 
NA 

NOTE: ONLY CONCENTRATIONS THAT ARE ANALYTICALLY VALID AND ABOVE THE DETECTION LIMIT ARE SHOWN. 
NA - INDICATES THAT THE COMPOUND IS NOT AN ANALYTE FOR THE ANALYTICAL METHODOLOGY USED. 

SAMPLE ANALYSIS: VOA - Volatile Organic Analysis, EPA CLP (3/90 SOW) 
LCW - EPA Low Concentration Water Volatile Organic Analysis (CLP SOW OLC 02.1) 
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TABLE 14 (continued) 

COMPARISON OF HISTORIC GROUNDWATER VOC ANALYTICAL RESULTS - AREA C 

SAMPLE IDENTIFICATION - ' C-MW1S (continued) 
SAMPLE DEPTH j t 1 * i" "> '* i ' '< i ' 3-23 • . , '} » „' * » ,* t 
SAMPLE ANALYSIS " * LCW ^LCW LCW LCW LCW LCW LCW LCW LCW LCW LCW LCW LCW .LCW LCW LCW LCW LCW LCW LCW LCW LCW LCW LCW 
-- . -

NJ 
PQLs 
(PPb) 

SAMPLING ROUND , 2/05 '5/05 'ales'1 .1.1/05 2/06 5/06J 8/06' 11/06 "2/07- "5/07 -8/07 jl 1/07 2/08 5/08 t 8/08 11/08 ' 2/09 6/09 '9/09 e 12/09 3/10 6/10 9/10-12/1*0 - , -

VOLATILE ORGANICS (ppb) 

ACETONE 
2-BUTANONE(MEK) 
TOLUENE 
TETRACHLOROETHENE 

5.5 10 
2 
1 
1 

CARBON DISULFIDE 
ADDITIONAL VOA PEAKS 3.7JN 2.1 

1 
NA 

TOTAL VOCs ~ ? ':3.7y . -..TV 2 1 . a., '*' 

1 
NA 

^ ^K^i&MWISitcontinued)- k 
SAMPLE DEPTH ~ " 1 ^ 7 ~ - 3 23 * " 

|T
W

r<
T

Ji
«f

t 

S^ISSES *3/13JT6/13^9/135, 12/13 
g=r>mis 

iilSS 

VOLATILE ORGANICS (ppb) 

ACETONE 
BENZENE 
TETRACHLOROETHENE 

10 
1 
1 

TOLUENE 
TRICHLOROETHENE 
ADDITIONAL VOA PEAKS 

4.7 1 
1 

NA 

TOTAL VOCs • V vv ...1:.... -V*. ;4.7- r  

NOTE: ONLY CONCENTRATIONS THAT ARE ANALYTICALLY VALID AND ABOVE THE DETECTION LIMIT ARE SHOWN. 
NA - INDICATES THAT THE COMPOUND IS NOT AN ANALYTE FOR THE ANALYTICAL METHODOLOGY USED. 

SAMPLE ANALYSIS: LCW - EPA Low Concentration Water Volatile Organic Analysis {CLP SOW OLC 02.1) 
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TABLE 14 (continued) 
COMPARISON OF HISTORIC GROUNDWATER VOC ANALYTICAL RESULTS - AREA C 

SAMPLE IDENTIFICATION * , C-MW2S ' ^ i ^ 
SAMPLEDERTH ^ 3-23 ~ 5 " 
SAMPLE ANALYSIS *" VOA ^ VO^ LCW LCW -=LCW ' LCW LCW LCW LCW* LCW LCW LCW LCW LCW LCW^ LCW LCW LCW LCW LCW LCW LCW LCW LCW 

1 T- , -

NJ-* 
PQLs 

v(PPb), 

SAMPLING ROUND ' _ 12/88 11/92 5/93 ^8/93 12/93 2/94 .-5/94 8/94 L 11/94 
* T 
2/95 „ 7/95 10/95 2/96 ~ 5/96 9/96 12/96 3/97 6/97 ,9/97 12/97 2/98 4/98 7/98 10/98 -

VOLATILE ORGANICS (ppb) 

ACETONE 
BENZENE 
TETRACHLOROETHENE 

17 35 

0.1J 
0.3J 

10 
1 
1 

TOLUENE 
TRICHLOROETHENE 
ADDITIONAL VOA PEAKS 19 

0.1J 
0.1J 

6J 21.4J 3.3J 

1 
1 

NA 

TOTAL VOCs . v..,-.. . 19 . v. - J  * r  • •  ,'t17:.. v--.. v* 35. = -'•% --C r: . 0.1 * . - - 0.1 . . 6' . 21.8 3.3- ' 

SAMPLE IDENTIFICATION T K , -% 7 ^ - C-MW2S (continued) 
SAMPLE DEPTH ~ S ~ ^ " 3 23 1 ~ 
SAMPLE ANALYSIS - *~LCW LCW~ LCWJU.CW .'LCW~ LCW^LCWXLCWTLCW^LCW^ LCW LCW LCW^LCW LCW LCW LCWf LCW LCW? LCW _ LCW LCW -LCW LCW 

~ N J  
PQL 

. (PPb) 

-9v- * 
-1/01* ~2/03f 5/03 -3etQ3--\ 1/03 

- i***— *• ^ -
2/04^5/0*4 ^8/047 1V0"4 

:.i 

J' 
Ct 

SAMPLjNG'ROUND ~ "'<• 
-9v- * 

^4/99^7/99 —10/99 1/00 4/00 '7/00 10/00 -1/01* ̂ 5/01^8/qiJ—11/01 *2/02 -a5/02~-8/02_ 11/02^ 
V ' " Y 

~2/03f 5/03 -3etQ3--\ 1/03 
- i***— *• ^ -

2/04^5/0*4 ^8/047 1V0"4 

:.i 

J' 
Ct 

VOLATILE ORGANICS (ppb) 

ACETONE 
BENZENE 
TETRACHLOROETHENE 

2J 3J 7 10 
1 
1 

TOLUENE 
TRICHLOROETHENE 
ADDITIONAL VOA PEAKS 8JN 2JN 

1 
1 

NA 

TOTAL. VOCs VV-. Cl2-^>j2H * 3*< 7 • ; v.*-:4 .• z r - - . '  .  x r ;^...7 

NOTE: ONLY CONCENTRATIONS THAT ARE ANALYTICALLY VALID AND ABOVE THE DETECTION LIMIT ARE SHOWN. 
NA - INDICATES THAT THE COMPOUND IS NOT AN ANALYTE FOR THE ANALYTICAL METHODOLOGY USED. 

SAMPLE ANALYSIS: VOA - Volatile Organic Analysis, EPA CLP (3/90 SOW) 
LCW - EPA Low Concentration Water Volatile Organic Analysis (CLP SOW OLC 02.1) 
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TABLE 14 (continued) 
COMPARISON OF HISTORIC GROUNDWATER VOC ANALYTICAL RESULTS - AREA C 

SAMPLE IDENTIFICATION , C-MW2S (continued) 
SAMPLE DEPTH „ 4 T V ' . w - , - t} ~ .,3 23," " 1 - <- * ^ f ,, 
SAMPLE ANALYSIS ' " LCW LCW LCW , LCW" LCW LCW LCW* LCW LCW LCW LCW LCW^ LCW LCW' LCW LCW LCW LCW -LCW "-LCW LCW ' LCW LCW . LCW 

NJ 
FQLs 
(PPb) 
-i 

> J -

SAMPLING ROUND 
_ - " 

i~ 5 

'2/05 j 5/05 *8/05 11/05 2/06 5/06' 8/06 11/06 
"s. *- ->rr ~ "N 

2/07 '5/07 8/07 11/07 2/08 5/08 8/08 '11/08 2/09 * 6/09" 9/09^ ^ 12/09 G3
 

O
 

C
T>

 

O
 

5 
Sg

 
1 

O
 s 

§
 a

 
* 

o
, 
' 

i  

VOLATILE ORGANICS (ppb) 

ACETONE 
BENZENE 
TETRACHLOROETHENE 

10 
1 
1 

TOLUENE 
TRICHLOROETHENE 
ADDITIONAL VOA PEAKS 4.3JN 

1 
1 

NA 

TofAL.voCs^-;:;.:r:?.'::: r: , ,  i . A . • / ' / ? ;  *  -4:3 • . *• aJ* " \ . t*  \ \  '  I " . . .  .v.': S>tVi V 

:£NJ£ 
;'PQLs 

3S 

:£NJ£ 
;'PQLs 

3S 

b.aL'/ry~~ TT"*-L." 

SAMPLING ROUND ' BSg 
SfSSiSsSBfiSMiiSS8S 

S'e5=S«^^{!Stt$^«S=X-7M-'^TIS^ 
J4/1:3S6/ji:3S'9/,13i®2/,1.3 

'^S^SSSSSiSS^§MS SfSSiSsSBfiSMiiSS8S 

VOLATILE ORGANICS (ppb) 

ACETONE 
BENZENE 
TETRACHLOROETHENE 

10 
1 
1 

TOLUENE 
TRICHLOROETHENE 
ADDITIONAL VOA PEAKS 

1 
1 

NA 

TOTAL.VOCs- i '• -j- -

NOTE: ONLY CONCENTRATIONS THAT ARE ANALYTICALLY VALID AND ABOVE THE DETECTION LIMIT ARE SHOWN. 
NA - INDICATES THAT THE COMPOUND IS NOT AN ANALYTE FOR THE ANALYTICAL METHODOLOGY USED. 

SAMPLE ANALYSIS: LCW - EPA Low Concentration Water Volatile Organic Analysis (CLP SOW OLC 02.1) 
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TABLE 15 

COMPARISON OF HISTORIC GROUNDWATER VOC ANALYTICAL RESULTS - AREA R 

- - — - „ «• J , s -

SAMPLE IDENTIFICATION 1: ::1,.... R-MW1S NJ 
SAMPLE DEPTH 17-37 

LCW 
PQL's 

SAMPLE ANALYSIS VOA VOA VOA „ LCW LCW LCW LCW LCW LCW LCW LCW LCW LCW LCW LCW ,LCW LCW LCVV ,LCW LCW LCW (PPb) 
- i +3 .'+3 +3 +3 * * +3 - +3 +3 +3 ,+3 +3 +3 +3 

(PPb) 

SAMPLING'ROUND ' 1/89* 3/89 11 92 5'93 8'93 11 93 2/94 5/94 
*"Y 

8/94 11/94 /2/95 7/95 10 95 2/96*" 5 96 9/96 12/96 3/97 - 6/97,, 9/97 12/97 

VOLATILE ORGANICS (ppb) 

ACETONE 46 23 11 4J 10 
BENZENE 2J 3J 3J 2 3 2 3 2 2 1 1J 2J 2J 2J 2J 2J 0.2J 2J 1 
ETHYLBENZENE 24 14 9 7 16 52 4 15 18 14 48 20 12 4 14 23 19 23 30 0.8J 16 2 
TOLUENE 1 
TOTAL XYLENES 18 1 5 5 12 29 1 0.1J 0.4J 0.9J 6 11 12 28 0.2J 1J 2 
1,1 -DICHLOROETHANE 0.2J 1 
1,1 -DICHLOROETHENE 1 
TETRACHLOROETHENE 1 
CIS-1,2-DICHLOROETHENE 2J 2J 1 2 J 2 2 2 1 0.5J 1J 2J 2J 2J 2J 1J 0.1J 1 1 
CHLOROFORM 1 5 1 
2-BUTANONE (MEK) 330E 9J 2 
CHLOROBENZENE 9 42 35 36 56 110 24 54 41 47 75 59 76 38 73 83 68 65 73 8 64 1 
1,3-DICHLOROBENZENE 0.2J 0.3J 0.3J 5 
1,2-DICHLOROBENZENE 2 2J 4 5 2 3 3 3 4 3 3 2 3J 4J 4J 3 4J 0.4J 4 5 
1,4-DICHLOROBENZENE 13 5 5 8 15 3 7 8 7 13 9 12 6 10 9 11 10 10 2 9 5 
ADDITIONAL VOA PEAKS 20 63 82J 68J 56J 44J 29 J 35J 69J 224J 26J 3J 49J 58J 10J 103J 53J 66J NA 

114773" TOT^LA®Csk^L2I;. L WML'S ^ 53=..,. -1132 % 5.K.. — 5.12 *——.-15 ,;259 .;.:81.; :.-139., ,125..,).. .157 . -.,397,,, ,125:., ,108:8 ,61.4/, ,153.9 . 187-. -127.. •220.31 .201 16.9 114773" • • d'— 

NOTES: ONLY CONCENTRATIONS THAT ARE ANALYTICALLY VALID AND ABOVE THE DETECTION LIMIT ARE SHOWN. 
* - CONSTITUENTS DETECTED IN R-MW5S DURING THE 12/93 SAMPLING ROUND WERE NOT REPORTED DUE TO LABORATORY CROSS-CONTAMINATION. 
** - REVIEW OF THE HISTORIC GROUNDWATER RESULTS DATA SETS FOR WELLS R-MW2S AND R-MW5S INDICATE THAT DURING THE FEBRUARY 

1996 SAMPLING ROUND, THE SAMPLE IDENTIFICATION OF THESE WELLS WAS REVERSED. 

SAMPLE ANALYSIS: VOA - Volatile Organic Analysis, EPA CLP (3/90 SOW) 
LCW - EPA Low Concentration Water Volatile Organic Analysis (CLP SOW OLC 02.1) 
LCW+3 - LCW plus Acrolein, Acrylonitrile, and 2-Chloroethytvinylether 
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TABLE 15 (continued) 

COMPARISON OF HISTORIC GROUNDWATER VOC ANALYTICAL RESULTS - AREA R 

SAMPLE IDENTIFICATION 
* -

R-MW1S (continued) 
4 

NJ 
SAMPLE DEPTH 17-37 588S1 PQLs 
SAMPLE ANALYSIS , LCW LCW LCW <, LCW LCW LCW LCW LCW JLCW LCW LCW , LCW LCW LCW LCW > LCW LCW LCW LCW LCW (PPb) 

' +3*L i+3 - +3 - +3 . +3 *"-+3 •+3 »+3 +3 - +3 +3 +3 +3 +3 +3 +3 +3 +3 i+3 * +3 
(PPb) 

SAMPLING ROUND (2/98 4/98- 7/98 10/98 M/99-' ~4/99 7/99 10/99 1/00 4/00 47/00 J0/00, 1/0! 5/01^ 8'01 11/01 2/02 ~, 5/02 8/02"" 11/02 

VOLATILE ORGANICS (ppb) 

ACETONE 18 31 10 
BENZENE 2J 1J 0.9J 1 1J 0.5J 1J 0.8J 1 1J 2J 1 0.9J 1 1J 0.5J 0.5J 0.8J 1J 2J 1 
ETHYLBENZENE 19 34 22 22 16 4 3 1 1 1J 1 1J 0.2J 0.1J 2 
TOLUENE 0.1J 0.1J 1 
TOTAL XYLENES 2J 6 0.5J 2 
1,1 -DICHLOROETHANE 1J 1J 1 
1,1 DICHLOROETHENE 0.3J 1 
TETRACHLOROETHENE 0.3J 1 
CIS-1,2-DICHLOROETHENE 1J 0.6J 1 0.7J 0.8J 1J 1J 1 0.3J 0.7J 0.6J 0.1J 0.2J 0.4J 1 
CHLOROFORM 0.5J 0.3J 0.2J 2 1J 0.5J 0.4J 1 
2-BUTANONE (MEK) 2 
CHLOROBENZENE 50 47 58 75 74 48 39 30 54 31 70E 64 E 41E 24 38 32 33 32 43 51 1 
1,3-DICHLOROBENZENE 0.4J 0.4J 0.3J 0.2J 1J 0.2J 0.4J 0.4J 0.2J 0.3J 8 5 
1,2-DICHLOROBENZENE 3J 4 4 5 5 3J 2J 2 2 1J 2 2 2 0.9J 2 1 1J 1J 1J 2J 5 
1,4-DICHLOROBENZENE 6 7 12 15 17 12 7 6 8 5 9 9 6 4 5 6 5 5 6 9 5 
ADDITIONAL VOA PEAKS 72J 18J 59J 4J 6J 3JN 4JN 6 85J 22 J N 2.6JN 4J 6.6JN NA 

TOTAL VOCs,;; j i364iE 138 1T6.5 "178:8 34835" 68.85' . -.,53ic 43.8 72 

r « 
CO r
 88". ...83 . i72.55 :..147:4'.. ST69SJ ii44l2R ^40.5' ̂ :.:45,..:.; '".58:7 : Sj2i &s.;' 

NOTES: ONLY CONCENTRATIONS THAT ARE ANALYTICALLY VALID AND ABOVE THE DETECTION LIMIT ARE SHOWN. 

SAMPLE ANALYSIS: LCW+3 - LCW plus Acrolein, Acrylonltrile, and 2-Chloroethytvinylether 
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TABLE 15 (continued) 

COMPARISON OF HISTORIC GROUNDWATER VOC ANALYTICAL RESULTS - AREA R 

J,' , « J. -* ' -
SAMPLE IDENTIFICATION 

-
<e* £ . 

R-MW1S (continued) 
JS- , -

NJ 
SAMPLE DEPTH ; 17-37 '-cTP--. s. PQLs 
SAMPLE ANALYSIS " LCW "LCW. LCW LCW , LCW LCW LCW LCW LCW LCW LCW LCW LCW LCW LCW LCW LCW LCW LCW LCW (PPb) 

+3i +3 +3 +3 - +3. +3 +3 +3 +3 +3 ** +3 +3 +3 +3 +3 +3 - +3 +3 -i +3 '-+3 
(PPb) 

, 9 T *• - i, i "  w* ~y ^ A T  
A. Tc . 

SAMPLING ROUND 2/03 5 03 8/03 11/03 2 04 5/04 ,?8/04\ 11/04 2/05',5/05 8/05 , 11/05 .2/06" 5 06 8/06 11 06 2/07 5/07 8/07 11/07 
n ' * J* *A 3- 3  

VOLATILE ORGANICS (ppb) 

ACETONE 3JB 10 
BENZENE 0.8J 0.5J 0.6J 0.6J 1J 0.9J 1J 0.5J 0.3J 0.4J 2J 0.3JH 0.5J 0.7J 0.5J 0.41 J 0.43J 0.52J 1.6J 1 
ETHYLBENZENE 0.2J 0.8J 1.6J 2 
TOLUENE 0.7JB 1 
TOTAL XYLENES 2 
1,1 -DICHLOROETHANE 1 
1,1 DICHLOROETHENE 1 
TETRACHLOROETHENE 1 
CIS-1,2-DICHLOROETHENE 0.4J 0.3J 0.4J 0.8J 0.6J 0.6J 0.5J 0.4J 0.2J 0.2J 0.4J 0.2JH 0.5J 0.4JM 0.46J 0.19J 1 
CHLOROFORM 0.8J 1J 3 3 4 0.5J 2 2 1.5 1 
2-BUTANONE (MEK) 2 
CHLOROBENZENE 24 8 12 19 14 18 30 52 12 9 12 51 7 10 15 9 6.9 11 13 74 1 
1,3-DICHLOROBENZENE 0.2J 0.4J 0.4J 0.5J 0.6J 0.6J 0.6J 0.5J 0.2J 0.2JH 0.2JH 0.6J 0.5J 0.5J 0.66J 0.3JM 0.41JM 0.36J 5 
1,2-DICHLOROBENZENE 0.9J 0.4J 0.6J 4J 0.7J 1 1J 2JM 0.8J 0.4J 0.5J 2J 0.3JH 0.9J 0.9J 0.7J 0.79J 0.61 JM 0.95JM 2.3J 5 
1,4-DICHLOROBENZENE 5 2 3 1J 3 4 6 10 3 2 2 8 2 3 4 3 3.4 2.7 3.2 11 5 
ADDITIONAL VOA PEAKS 4.1 JN 9JN 20 J N 19.5 59.7 46.6 14.9JN 8.5NJ 12.5JN 4.2NJ 9.1NJ 1.2JN 6JN 7JN 44 2JN 85.47 NA 

~26/7~27."6T~r22T5TX72:5T 715727; I7T97047T1958-TOTAL-VOCs .' •35:4. .,20.6 37.8. '44.87 ,i79 2 72 "*55.4 65 . ~26/7~27."6T~r22T5TX72:5T 715727; 2T.5 28.6''. 14 6X .56.62 I7T97047T1958- 176.5 

NOTES: ONLY CONCENTRATIONS THAT ARE ANALYTICALLY VALID AND ABOVE THE DETECTION LIMIT ARE SHOWN. 

SAMPLE ANALYSIS: LCW+3 - LCW plus Acrolein, Acrylonitrile, and 2-Chloroethylvinylether 
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TABLE 15 (continued) 

COMPARISON OF HISTORIC GROUNDWATER VOC ANALYTICAL RESULTS - AREA R 

SAMPLE IDENTIFICATION J , 
SAMPLE DEPTH 
SAMPLE ANALYSIS LCW LCW LCW - LCW LCW LCW LCW LCW 

R-MW1S (continued) 
17-37 

LCW LCW LCW LCW LCW LCW LCW LCW LCW LCW LCW -LCW 

; NJ' 
PQLs 

'(PPb) 
+3 +3 +3 +3 +3 +3 - +3 " +3, +3 *1+3 1 +3 +3 +3 +3 +3 +3 -/, +3--' +3 +3 +3 

SAMPLING ROUND 
f ^ _ , 

'2/08 5/08" 8/08 Tl/08 2/09 6/09 9/09 12/09 3/10 6/10* 9/10 12/10 3/11;. 6/11 m 1" 12/11 3/12 6/12 9/12 12/12 

VOLATILE ORGANICS (ppb) 

ACETONE 
BENZENE 
ETHYLBENZENE 

0.62J 0.45 J 0.7 J 2 J 0.5 J 
25 10 

1 
2 

TOLUENE 
TOTAL XYLENES 
1,1 -DICHLOROETHANE 

1 
2 
1 

1,1 DICHLOROETHENE 
TETRACHLOROETHENE 
CIS-1,2-DICHLOROETHENE 0.4 J 0.1 J 

1 
1 
1 

CHLOROFORM 
2-BUTANONE (MEK) 
CHLOROBENZENE 16 9.7 

0.2 J 

22 68 

2 

12 6.4 9.4 6.9 

1.5 6.8 

9.9 12 10 4.1 

6.3 

11 17 

3.0 

7.0 

4.8 

8.3 6.7 19 27 22 

1 
2 
1 

1.3-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1.4-DICHLOROBENZENE 

0.79J 
4 

0.48J 
0.7J 
3.3 

0.9 J 
5 

2 J 
11 

0.2 J 
0.6 J 

3 3.5 3 2.7 
1 

2.9 3.6 3.5 1.1 3.6 6.0 3.1 3.1 3.2 4.6 6.2 5.3 

5 
5 
5 

INDANE 
ADDITIONAL VOA PEAKS 7.57JN 1.4 JN 11 JN 28 JN 

2 JN 2.5 J 
9.6 36.5 JN 

NA 
NA 

T2972- —6279" ""i:474- 7f473"~1?76?r26T677'12707 TOTAL '29.98" :.16.03 " T2972- .94 ..18.4 . —6279" ""i:474- , 9.6 7f473"~1?76?r26T677'12707 757.4" 72310,; •13.1 . 16.2" .9:9.. : 23:6 , '33.2 ""27.3" 1 

NOTES: ONLY CONCENTRATIONS THAT ARE ANALYTICALLY VALID AND ABOVE THE DETECTION LIMIT ARE SHOWN. 
J - INDICATES AN ESTIMATED VALUE. THE VALUE IS BELOW THE SAMPLE QUANTITATION LIMIT BUT GREATER THAN ZERO 
N - INDICATES PRESUMPTIVE EVIDENCE OF A COMPOUND 

SAMPLE ANALYSIS: LCW+3 - LCW plus Acrolein, Acrylonitrile, and Z-Chloroethylvinylether 
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TABLE 15 (continued) 

COMPARISON OF HISTORIC GROUNDWATER VOC ANALYTICAL RESULTS - AREA R 

Sill 
PQLs 

'liiiSf 

VOLATILE ORGANICS (ppb) 

ACETONE 
BENZENE 
ETHYLBENZENE 
TOLUENE 
TOTAL XYLENES 
1,1 -DICHLOROETHANE 
1,1 DICHLOROETHENE 
TETRACHLOROETHENE 
CIS-1,2-DICHLOROETHENE 
CHLOROFORM 
2-BUTANONE (MEK) 
CHLOROBENZENE 
1.3-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1.4-DICHLOROBENZENE 
INDANE 
ADDITIONAL VOA PEAKS 

TDTAlSMCs ' "T-" 

as mcSi&i 

1.9 

6.4 8.0 10 34 E 

2.2 3.0 3.1 
1.4 
7.3 

10.5". -1i:o' " 13.T, "^42171) 

10 
1 
2 

NA 
NA 

NOTES: ONLY CONCENTRATIONS THAT ARE ANALYTICALLY VALID AND ABOVE THE DETECTION LIMIT ARE SHOWN. 
J - INDICATES AN ESTIMATED VALUE. THE VALUE IS BELOW THE SAMPLE QUANTITATION LIMIT BUT GREATER THAN ZERO 
N - INDICATES PRESUMPTIVE EVIDENCE OF A COMPOUND 
E - COMPOUND CONCENTRATION EXCEEDS UPPER LEVEL OF THE CALIBRATION RANGE OF THE INSTRUMENT FOR THAT SPECIFIC ANALYSIS 

SAMPLE ANALYSIS: LCW+3 - LCW plus Acrolein, Acrylonitrile, and 2-Chloroethylvinylether 
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TABLE 15 (continued) 

COMPARISON OF HISTORIC GROUNDWATER VOC ANALYTICAL RESULTS - AREA R 

SAMPLE IDENTIFICATION fc-r 
SAMPLE DEPTH 
SAMPLE ANALYSIS 

•' 

SAMPLING ROUND 

FPM 

LL W LL W LOW 
n n n - +o +o. , +o 

2 95 7 95 10 95 

* +3 ^,+3' .-'+3-' 7-3 * 

2 96 5 96 9 96 12 9C 

LCW LCW LCW LCW 
+3 +3 +3 +3 

• 3/97 6/97 9/97 12/97 
-

NJ 
PQLs 

II® 

VOLATILE ORGANICS (ppb) 

CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 2 3 2 2 1 3 2 0.1J 

NA 
NA 
1 

CHLOROETHANE 
CARBON DISULFIDE 
ACETONE 4J 

0.4J 
0.5J 

NA 
1 
10 

BENZENE 
ETHYLBENZENE 
TOLUENE 

24 21 
0.7J 1 1 2 1 0.6 J 2 

0.3J 
0.2J 

0.3J 1 0.1J 0.1J 
0.5J 

1 
2 
1 

1,1 -DICHLOROETHANE 
CIS-1,2-DICHLOROETHENE 
CHLOROFORM 

2 3 
0.7J 

3 0.5 J 3 
2 

0.1J 
2 1 2 0.2J 0.7J 

4 1 0.2J 
2 0.2 J 0.3J 

0.1J 1 1 

1 
1 
1 

CHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 

18 12 

2 

0.5J 6 11 
0.5J 2 

1 3 

21 51 8 
1 2 
3 4 3 

13 7 50 
2 2 0.4J 
3 2 5 

2 0.5J 4 
0.3J 0.6J 

0.2J 0.2J 0.7J 

22 2 0.4J 2 
0.5J 0.4J 
3 0.3J 0.4J 

1 
5 
5 

1,4-DICHLOROBENZENE 
TOTAL XYLENES 
ADDITIONAL VOA PEAKS 

5 

49 30 95 

9 8 20 

2J 8 J 

13 9 18 
6 

13J 84J 37J 

15 10 21 

20J 

0.9J 0.7J 7 20 2 0.7J 4 5 
2 

NA 

*78 51* \"IL3™ - 23R 
55'" 7 2 ' ""158 5 " 75'" 75§~~ "4 "7 4!4 ,L9 •" 147 .51" I " 5 6"'" '2LSSLI3F 

NOTES: ONLY CONCENTRATIONS THAT ARE ANALYTICALLY VALID AND ABOVE THE DETECTION LIMIT ARE SHOWN. 
* - CONSTITUENTS DETECTED IN R-MW5S DURING THE 12/93 SAMPLING ROUND WERE NOT REPORTED DUE TO LABORATORY CROSS-CONTAMINATION. 
** - REVIEW OF THE HISTORIC GROUNDWATER RESULTS DATA SETS FOR WELLS R-MW2S AND R-MW5S INDICATE THAT DURING THE FEBRUARY 

1996 SAMPLING ROUND, THE SAMPLE IDENTIFICATION OF THESE WELLS WAS REVERSED. 

SAMPLE ANALY! VOA - Volatile Organic Analysis, EPA CLP (3/90 SOW) 
LCW - EPA Low Concentration Water Volatile Organic Analysis (CLP SOW OLC 02.1) 
LCW+3 - LCW plus Acrolein, Acrylonitrile, and 2-Chloroethylvinylether 
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TABLE 15 (continued) 

COMPARISON OF HISTORIC GROUNDWATER VOC ANALYTICAL RESULTS - AREA R 

* Jl 

SAMPLE IDENTIFICATION - « 1 " /R-MW2S (continued) < 
SAMPLE DEPTH - ' 15-35 
SAMPLE ANALYSIS 4 LCW LCW LCW LCW L'CW LCW LCW LCW LCW LCW LCW LCW LCW LCW LCW LCW LCW" LCW LCW LCW 

+3 +3 +3 +3 +3 +3J +3 +3 +3 +3 +3 +3 +3 +3 +3 +3 +3 " +3 +3 +3 

NJ 
PQLs 

;.(PRb) 

' K - a,!-,. - - J 
SAMPLING ROUND 

' v ! ^*• ^ , 
2/98 4/98 7/98 10/98 ,. 1/99 - 4/99,*; 7/99"-10/99 -• "i 1 00 4 00 7 00 10 00 1 01 501 801 11 01 *2/02 5/02 8/02 11/02 

VOLATILE ORGANICS (ppb) 

CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 0.8J 0.5 J 2 1 2 1J 0.4J 

0.2J 
0.3J 

1 

NA 
NA 
1 

CHLOROETHANE 
CARBON DISULFIDE 
ACETONE 4J 3J 4J 

NA 
1 

10 
BENZENE 
ETHYLBENZENE 
TOLUENE 

0.3J 0.6J 0.5J 
0.4J 0.4 J 

2 0.3J 0.2J 0.8 J 
0.2J 

1 0.2J 0.3 J 1J 0.4J 0.5J 0.7J 0.4J 0.3J 1 
2 
1 

1,1 -DICHLOROETHANE 
CIS-1,2-DICHLOROETHENE 
CHLOROFORM 

0.1J 
0.3J 0.8J 1 
0.6J 4 7 0.1J 

0.4J 
2 0.4J 0.3J 0.8J 

0.3J 
1 0.5J 1J 

0.1J 
0.6J 

0.3J 
0.9 J 0.9 J 0.5J 0.5J 

1 
1 
1 

CHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 

4 6 16 
0.4J 0.3J 1 
0.7J 1 0.2J 1 

22 4 3 10 
2 0.7J 0.2J 0.5J 
4 2 0.5J 1 

20 6 4 32E 
0.4J 

2 1J 2 

2 0.6J 0.3J 13 
0.2J 

0.2J 0.9J 

14 12 6 7 
0.2J 0.2J 0.2J 

1 1 0.6J 0.5J 

1 
5 
5 

1,4-DICHLOROBENZENE 
TOTAL XYLENES 
ADDITIONAL VOA PEAKS 

6 5 1 15 
0.2J 

2J 3J 

27 6 4 14 20 4 3 20 1 0.4J 5 

26J N 

9 7 5 5 

17J 7.6JN 2.5J 

5 
2 

NA 

TOTAL, VOCb 3.12V3L^>2i v^...9:4-..^28:5?> v-34 6 13.7."; .. 8.'2- - -28.1/ • 46 4 11.7 7.3 - 56:6 3.2 0.3 46.6; 326^^43:4; >.,;&:3>j£.3l6;'r 

NOTES: ONLY CONCENTRATIONS THAT ARE ANALYTICALLY VALID AND ABOVE THE DETECTION LIMIT ARE SHOWN. 

SAMPLE At LCW+3 - LCW plus Acrolein, Acrylonitrile, and 2-Chloroethylvinylether 
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TABLE 15 (continued) 

COMPARISON OF HISTORIC GROUNDWATER VOC ANALYTICAL RESULTS - AREA R 

SAMPLE IDE NTIFICATION R-MW2S (continued) 

SAMPLE,ANALYSIS LCW LCW LCW LCW LCW LCW LCW LCW LCW LCW LCW LCW LCW LCW LCW LCW LCW LCW LCW LCW 
+3 +3 +3 +3 _ * +3 - +3 -+3 +3 +3 +3 +3 +3 +3 +3 +3 +3 +3 +3 +3 +3 

NJ 
PQLs 
ippb) 

SAMPLING ROUND 2 03 5 03 8 03 11 03 
• 

2 04 5 04 3 04 11 04 2 05 5 05 8 05 1 I 05 2 06 5 06 8 06 11 06 2 07 5 07 8 07 11 07 
(mm 

VOLATILE ORGANICS (ppb) 

CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 0.4J 0.86J 

NA 
NA 
1 

CHLOROETHANE 
CARBON DISULFIDE 
ACETONE 

NA 
1 
10 

BENZENE 
1,2-DICHLOROPROPANE 
ETHYLBENZENE 

0.5J 
4 

1J 

0.25J 

1 
1 
2 

TOLUENE 
1,1 -DICHLOROETHANE 
CIS-1,2-DICHLOROETHENE | 0.2J 0.6J 

0.13J 

1.3J 

1 
1 
1 

CHLOROFORM 
CHLOROBENZENE 
1,3-DICHLOROBENZENE 

0.2J 
2 0.3 J 0.2J 11 

0.2 J 
2 3 0.3J 0.4J 0.6J 2 

2.1 
32 

1 
1 
5 

1,2-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
TOTAL XYLENES 

1 
7 

0.4J 0.1J 
2 3 0.6J 0.5J 2 

2.6 
20 

5 
5 
2 

ADDITIONAL VOA PEAKS 4.7JN 3.1 JN 3.1 NA 

r2~2 -" 0 3"' 0 2 ~~ "£" "02 ~~ ' ~25"4 j®> 8 6 4i«fe%t*afea-S;1-gSj So.4 "1013311315® i33ST2MS^Il58il 

NOTES: ONLY CONCENTRATIONS THAT ARE ANALYTICALLY VALID AND ABOVE THE DETECTION LIMIT ARE SHOWN. 

SAMILCW+3 - LCW plus Acrolein, Acrylonitrile, and 2-Chloroethylvinylether 
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TABLE 15 (continued) 

COMPARISON OF HISTORIC GROUNDWATER VOC ANALYTICAL RESULTS - AREA R 

SAMPLE IDENTIFICATION - » R-MW2S (Continued) 

SAMPLE ANALYSIS ' LCW LCW LCW' LCW LCW LCW LCW LCW LCW , LCW LCW LCW LCW * LCW LCW LCW LCW LCW LCW LCW 
VV " ~+3 +3 +3 • +3'-. •• • +3 ' -+3 . ;+3 ' i +3 +3 +3" +3- +3- +3 • ^3;' +3 +3 '" +3 •• +3' +3" +3. 

- * n j ;  
PQLs 
(PPb) 

- *v * 

SAMPLING ROUND 2/08 5/08 8/08 11/08 '2/09 6/09 9/09' 12/09 '3/10' "6/10' 9/10 * 12/10 ~3/i r 6/11, »9/11 r 12/11 
"Vi -4*.' 1- . . , u. 

3/12 6/12 9/12 12/12 

VOLATILE ORGANICS (ppb) 

CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 

NA 
NA 
1 

CHLOROETHANE 
CARBON DISULFIDE 
ACETONE 

10 
NA 
1 

10 
BENZENE 
1,2-DICHLOROPROPANE 
ETHYLBENZENE 

0.22J 0.4 J 1 
3.5 

1 
1 
2 

TOLUENE 
1,1 -DICHLOROETHANE 
CIS-1,2-DICHLOROETHENE 0.35J 0.1 J 0.5 J 

1 
1 
1 

CHLOROFORM 
CHLOROBENZENE 
1,3-DICHLOROBENZENE 

7 2 14 
1.1 

0.9 J 
8.9 6.6 

9.5 9.2 1.8 21 40 71 1.2 2.1 11 7.7 
1 
1 
5 

1,2-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
TOTAL XYLENES 

0.95 J 0.2 J 1 J 
7.2 2 9 

0.1 J 
1 

1.2 
3.5 6.3 

1.9 
1.3 12 19 27 1.1 7.4 5.1 

5 
5 
2 

ADDITIONAL VOA PEAKS 0.98JN 4.5 JN NA 

TOTAL VOCs . . 16.7 ,4.3 24.9 2 8.9 6.6; : 21:2 iy;3;i^<- 34.9. 59 . 98 ^1?;2, i 3.2 ; , 18.4/; 12.8 ;• 

NOTES: ONLY CONCENTRATIONS THAT ARE ANALYTICALLY VALID AND ABOVE THE DETECTION LIMIT ARE SHOWN. 
J - INDICATES AN ESTIMATED VALUE. THE VALUE IS BELOW THE SAMPLE QUANTITATION LIMIT BUT GREATER THAN ZERO 
N - INDICATES PRESUMPTIVE EVIDENCE OF A COMPOUND 

SAMPLE ANALYSIS: LCW+3 - LCW plus Acrolein, Acrylonitrile, and 2-Chloroethylvinylether 
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TABLE 15 (continued) 

COMPARISON OF HISTORIC GROUNDWATER VOC ANALYTICAL RESULTS - AREA R 

SAMPLE IDENTIFICATION ' j - R-MW2S (Continued) 
SAMPLE DEPTH * < - 15-35 
SAMPLE ANALYSIS - . . LCW LCW LCW LCW 
- ~ 71 *i +3 +3 *+3 ^ +3 

NJ' 
PQLs" 
(PPb) 

SAMPLING ROUND" ' 3/13 * 6/13 9/13* -A1 2/13 
f V v 

VOLATILE ORGANICS (ppb) 

CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 

NA 
NA 
1 

CHLOROETHANE 
CARBON DISULFIDE 
ACETONE 

NA 
1 

10 
BENZENE 
1,2-DICHLOROPROPANE 
ETHYLBENZENE 

1 
1 
2 

TOLUENE 
1,1 -DICHLOROETHANE 
CIS-1,2-DICHLOROETHENE 

1 
1 
1 

CHLOROFORM 
CHLOROBENZENE 
1,3-DICHLOROBENZENE 

2.3 3.1 
1 
1 
5 

1,2-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
TOTAL XYLENES 

1.7 2.1 
5 
5 
2 

ADDITIONAL VOA PEAKS NA 

TOTALjVOCS'" "-V ; / •' V ' ' V J: • .4.0. :.>.0;c""fc,"0|.;..'i"j,'5.2t' 

NOTES: ONLY CONCENTRATIONS THAT ARE ANALYTICALLY VALID AND ABOVE THE DETECTION LIMIT ARE SHOWN. 
J - INDICATES AN ESTIMATED VALUE. THE VALUE IS BELOW THE SAMPLE QUANTITATION LIMIT BUT GREATER THAN ZERO 
N - INDICATES PRESUMPTIVE EVIDENCE OF A COMPOUND 

SAMPLE ANALYSIS: LCW+3 - LCW plus Acrolein, Acrylonitrile, and 2-Chloroethylvinylether 
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TABLE 15 (continued) 

COMPARISON OF HISTORIC GROUNDWATER VOC ANALYTICAL RESULTS - AREA R 

SAMPLE IDENTIFICATION ~ * - ^ ^ R-MW3S i 
SAMPLE DEPTH 1 17"37 ' ' - ' * 
SAMPLE ANALYSIS ' VOA LCW LCW LCW ' LCW 1 LCW _ LCW LCW~ LCW LCW LCW . LCW LCW LCW LCW '.ICW LCW -LCW LCW LCW LCW LCW'LCW 
—. s, ^ - +3 +3 +3 +3 +3 +3 +3 >— +3 +3 +3+3 +3 +3 +3 +3 +3 

1 
NJ 

PQLs 
j (PPb) 

SAMPLING ROUND 1/89 
Li " 

« - ' V 
' 5/93 "8/93 v1J/93j 

<*  ̂

-2/94 ."5/94 - 8/94 .-11/94 2/95 "7/95 1,10/95' 
i 

r2/96 * 5/96 9/96 12/96 
" _T 

3/97 6/97 9/97 " 12/97 "L. ^ u-
U-l - „ J 

2/98" 4/98 '7/98 10/98 
! " 

VOLATILE ORGANICS (ppb) 

CHLOROMETHANE 
BROMOMETHANE 
ACETONE 

NA 
NA 
10 

CARBON DISULFIDE 
DIBROMOCHLOROMETHANE 
BROMOFORM 

2 
0.1J 
0.3J 

1 
1 

0.8 
TOLUENE 
CHLOROFORM 
TOTAL XYLENES 

13 10 8 11 15 12 14 
0.1J 

22 8 9 10 17 18 17 
0.1J 

23 18 7 12 
0.1J 

15 12 5 11 
0.4J 

1 
1 
2 

ADDITIONAL VOA PEAKS 13 NA 

TOTAL vocs : : i :• s /" 13- ,. 13:.. .. 10 7/:.10:: ">11" '"""15 12 ""*14- ' "22..':;..;*8 J:94L; ^ 10 -T"ULi^-£ry8>>g;jiZS3 S23" 18 *-7 2i££l2tw i, 15C ..12.4-- 5:4: 11-.-. Ti.?: J 

NOTES: ONLY CONCENTRATIONS THAT ARE ANALYTICALLY VALID AND ABOVE THE DETECTION LIMIT ARE SHOWN. 
* - CONSTITUENTS DETECTED IN R-MW5S DURING THE 12/93 SAMPLING ROUND WERE NOT REPORTED DUE TO LABORATORY CROSS-CONTAMINATION. 
" - REVIEW OF THE HISTORIC GROUNDWATER RESULTS DATA SETS FOR WELLS R-MW2S AND R-MW5S INDICATE THAT DURING THE FEBRUARY 
1996 SAMPLING ROUND, THE SAMPLE IDENTIFICATION OF THESE WELLS WAS REVERSED. 
J - INDICATES AN ESTIMATED VALUE. THE VALUE IS BELOW THE SAMPLE QUANTITATION LIMIT BUT GREATER THAN ZERO 

SAMPLE ANALYSIS: VOA - Volatile Organic Analysis, EPA CLP (3/90 SOW) 
LCW - EPA Low Concentration Water Volatile Organic Analysis (CLP SOW OLC 02.1) 
LCW+3 - LCW plus Acrolein, Acrylonitrile, and 2-Chloroethylvinylether 
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TABLE 15 (continued) 

COMPARISON OF HISTORIC GROUNDWATER VOC ANALYTICAL RESULTS - AREA R 

~ ' ' * V > I -
SAMPLE IDENTIFICATION R-MW3S (continued) 
SAMPLE DEPTH *f - r 17 3^ - * „ 
SAMPLE ANALYSIS .* LCW LCW LCW .-LCW ''LCW" LCW * LCW LCW ' LCW' LCW LCW LCW J-CWT. LCW LCW ' LCW" 'LCWi r*LCW" "LCW^'LCW" 

^ ~ +3 +3 +3" +3 +3 t, +3 . +3 +3 +3 +3 +3 +3 +3 +3 +3 +3 +3 +3 +3 +3 

NJ 
PQLs 
(PPb) 

SAMPLING ROUND 
*i . >V " 1 i " 
1/99- 4/99 -7/99'L 10/99, 1/00, 4/00 - 7/00 , ,?0/00 

- - " ' <• 1 

1/0l' 5/01 8/01 ' 11/01 "tl 1 s ^ 

" i 
2/02* -5/02 ' 8/02 11?02 
' v; ••." .y T.;. -T: 

2/03' 5/03 *8/03 11/03 
h , S _ 

VOLATILE ORGANICS (ppb 

CHLOROMETHANE 
BROMOMETHANE 
ACETONE 3J 

0.5J 
2 

NA 
NA 
10 

CARBON DISULFIDE 
DIBROMOCHLOROMETHAh 
BROMOFORM 

E 
1 
1 

0.8 
TOLUENE 
CHLOROFORM 
TOTAL XYLENES 

6 5 6 3 4 13 10 13 10 16 18 15 13 12 18 19 13 16 19 24 
1 
1 
2 

ADDITIONAL VOA PEAKS 0.9J 7.1 J NA 

TOTAL VOCs ., ' 6. ' 8 . 6 ' 3 . :'4. 13 . 10 •:'.,13 ; . 10. 16 . 18. . 15.9 ;J5,5, >12,. 18,. ,26.1 . ;>3;>>16,>*197>:24*, 

NOTES: ONLY CONCENTRATIONS THAT ARE ANALYTICALLY VALID AND ABOVE THE DETECTION LIMIT ARE SHOWN. 
J - INDICATES AN ESTIMATED VALUE. THE VALUE IS BELOW THE SAMPLE QUANTITATION LIMIT BUT GREATER THAN ZERO 

SAMPLE ANALYSIS: LCW+3 - LCW plus Acrolein, Acrylonitrile, and 2-Chloroethylvinylether 
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TABLE 15 (continued) 

COMPARISON OF HISTORIC GROUNDWATER VOC ANALYTICAL RESULTS - AREA R 

SAMPLE IDENTIFICATION „ R-MW3S (continued) 
SAMPLE DEPTH " 1 ̂ ~ „ 1 17 37"* ' " » , 
SAMPLE ANALYSIS LCW> LCW LCW LCW LCW LCW LCW LCW -• LCW" LCW'"LCW LCW LCW LCW, LCW LCW LCW LCW' LCW LCW 

, v -*• +3 +3 +3 +3 +3 +3 +3 +3 +3 +3 +3 " +3 ' +3 +3 +3 * +3 ' +3 +3 +3 +3 

NJ 
PQLs 
(PPb) 

SAMPLING ROUND * " 
^ A- ^ 

2/04 5/04 8/04" 11/04 
n 

2/05 5/05 ~ 8/05 1J/05 2/06"" 5/06 ^ 8/06^ 11/06 
t w -n ** IK 

« * < T* * ' ^ 

*2/07^5/07* 8/07 11/07 
v- ~ 

T T.-*" ^ 
r2/08_ 5/08 **8/08 11/08 

VOLATILE ORGANICS (ppb 

CHLOROMETHANE 
BROMOMETHANE 
ACETONE 

NA 
NA 
10 

CARBON DISULFIDE 
DIBROMOCHLOROMETHAF 
BROMOFORM 

E 
1 
1 

0.8 
TOLUENE 
CHLOROFORM 
TOTAL XYLENES 

24 24 23 23 25 23 23 21 20 23 22 18 16 22 17 16 16 18 21 15 
1 
1 
2 

ADDITIONAL VOA PEAKS NA 

TOTAI?Y©GS^ * ",24 .^24^(235, i**j23T £/25&->-23;MS&23 ' 21 j fe203lS»S&* 22: * 18* ' *16 ^ i 2il^S&^S!!l6>i Sl6«;:^vi.ai2T^rvT5:ss :j ' 

NOTES: ONLY CONCENTRATIONS THAT ARE ANALYTICALLY VALID AND ABOVE THE DETECTION LIMIT ARE SHOWN. 

SAMPLE ANALYSIS: LCW+3 - LCW plus Acrolein, Acrylonitrile, and 2-Chloroethylvinylether 
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TABLE 15 (continued) 

COMPARISON OF HISTORIC GROUNDWATER VOC ANALYTICAL RESULTS - AREA R 

SAMPLE IDENTIFICATION " - ' R-MW3S (continued) 
SAMPLE DEPTH '-n, - , * "" 4 J ^ 17 37 „ 4 - _ " ? 
SAMPLE ANALYSIS - LCW LCW-LCW J.CW rLCW~ LCW,, LCW LCW LCW LCW LCW LCW •. LCW'-LCW'""LCW' " LCW' "LCW LCW LCW LCW 

° +3 ..+3 4+3 ' *+34 '+3r « +3 " +3 '2 +3 +3 c +3 +3 +3 +3 " +3~" ^ +3 - +3 " +3 +3^ +3 +3 

NJ _ 
PQL's 
(PPb) 

* tf 
SAMPLING,ROUND T ^ ^ 

7 ~ ^ 

>2/09 ^ 6/09 9/09. "12/09 
* e*' * , 

13/10. 6/10 9/10 12/10 
V JT 
3/11 6/11 4 9/11, 12/1^1 

" ~ _ -J 
3/12" 6/12 9/12*",. 12/1*2 ''ik? "• 1 ..... * * .r.r .-.T ~ .if .r 

> _ 
3/13 6/13 9/13 12/13 . .... 

VOLATILE ORGANICS (ppb 

CHLOROMETHANE 
BROMOMETHANE 
ACETONE 8.2 

NA 
NA 
10 

CARBON DISULFIDE 
DIBROMOCHLOROMETHAN 
BROMOFORM 

E 
1 
1 

0.8 
TOLUENE 
CHLOROFORM 
TOTAL XYLENES 

15 22 18 22 22 7.5 12 17 16 16 20 18 14 13 11 16 13 17 17 21 
1 
1 
2 

ADDITIONAL VOA PEAKS NA 

TOTAL VOCs " ., ,, • ...15 ... 22 18 '.22; ^J222i/tE&#4s12.:;L:J74;, .'16 :16. ...28.2. 18.- T;14;-.Cl3w J:j4La,;£l6 - ..',13;:.'.. 17 . 17. 21. 

NOTES: ONLY CONCENTRATIONS THAT ARE ANALYTICALLY VALID AND ABOVE THE DETECTION LIMIT ARE SHOWN. 

SAMPLE ANALYSIS: LCW+3 - LCW plus Acrolein, Acrylonitrile, and 2-Chloroethylvinylether 
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TABLE 15 (Continued) 

COMPARISON OF HISTORIC GROUNDWATER VOC ANALYTICAL RESULTS - AREA R 

SAMPLE IDENTIFICATION t /* , * 4- J v ** * 3 J R-MW4S - ' * 
SAMPLE DEPTH 1 „ <* V ~ 3, ~. e "•>"•<*„ * ,12 32 J' 
SAMPLE ANALYSIS v <- VOA - VOA LCWY/LCW LCW LCW LCW LCW LCW LCW <• LCW LCW LCW., LCW LCW LCW LCW LCW ' LCW 'LCW 

-i ,*-*'  * * S, " - ^ ""+3 +3 +3 ,-+3 +3 1-+31" +3 +3 +3 +3 ~ +3 +3 

NJ 
PQLs 
(PPb) 

•f - Y > 

SAMPLING ROUND* 10/89 11/92 "5/93:-"8/93 41/93 
' >*• 

' 2/94' '5/94 <- 8/94 ^ 11/94 2/95 7/95 10/95 
( ^ ? , 

2/96 5/96* 9/96 12/96 
A ' f 

t * -
•3/97 6/97 9/97 12/97 

VOLATILE ORGANICS (ppb) 

ACETONE 
CHLOROMETHANE 
BROMOMETHANE 

10 
NA 
NA 

CHLOROFORM 
ADDITIONAL VOA PEAKS 

0.9J 0.9J 
3J 

0.8J 0.5J 0.6J 2 0.5J 0.7J 0.7J 0.4J 0.4J 1 
NA 

TOTAI VOCs. _ " 0 9L— * . . 0.9- • ' 1 •" 3 .. ' na. n R • i=0.6it==„,2^&0.5=,==l0.7=, su0.7_L_0.4.i_£i0.4 3.7 -

— > % & t- _ ~ ^ ^ t T ^ r >* — 
SAMPLE IDENTIFICATION ~ILf3 , R-MW4S (continued)" -„ ' _ ' _* ^ 
S'AMPLE^PEPTH^.| =•- :1232 r=~ ,, - ? 

SAMPLE*ANALYSiS -Sr* -"l?1%£3LCV^ffiW^LCWi^C\^teW^LGWyLCW^-LCW3ELCWt--LCW»=--LCWrJLCW^5!LCW«^l!GW»lLGW&aLGWCircW^ LCWKLCW^LCW* 
(S3v^3¥^"+3»-^^^^+3«^+3 ̂ "+3" — +3 tr^+3 ^ +3*?r *+37 +3 ' ~ +3'* "+3- +3 ""+3* +31-"* +3 

^NJ 
PQLs 
(PPb)* 

SAMPLING ROUND ' ; - 2/98 '-4/98*" 7/98"^ 10/98' y99\ 4/99 - 7/99 fo/99 
. .. .—• - ' . • :. 

^ If c + 

-1/00 ^4/00 ->7/00 ~ip/00 

^ ^ -v x 

1/01 5/01 » 8/01-11/01 
-ki 

j -
""2/02 5/02 8/02* 11/02 

VOLATILE ORGANICS (ppb) 

ACETONE 
CHLOROMETHANE 
BROMOMETHANE 

0.8J 
4 

10 
NA 
NA 

CHLOROFORM 
ADDITIONAL VOA PEAKS 

0.9J 0.3J 0.4J 0.6J 0.8J 0.8J 0.7J 2 1 1 0.5 1 1 1 
12JN 

0.6J 2 2 1 
6.9J 6.4J 

1 
NA 

TOTAL.VOCs: : : 'i3iifo!3jSPoP;S £•0.73 f.32,.'- .sY0:53.:-'.i.*.;..->"i... ' 13 .5.4 „y 2. .8.9 .7.4'-

NOTES: ONLY CONCENTRATIONS THAT ARE ANALYTICALLY VALID AND ABOVE THE DETECTION LIMIT ARE SHOWN. 
* - CONSTITUENTS DETECTED IN R-MW5S DURING THE 12/93 SAMPLING ROUND WERE NOT REPORTED DUE TO LABORATORY CROSS-CONTAMINATION. 
" - REVIEW OF THE HISTORIC GROUNDWATER RESULTS DATA SETS FOR WELLS R-MW2S AND R-MW5S INDICATE THAT DURING THE FEBRUARY 
1996 SAMPLING ROUND, THE SAMPLE IDENTIFICATION OF THESE WELLS WAS REVERSED. 

J - INDICATES AN ESTIMATED VALUE. THE VALUE IS BELOW THE SAMPLE QUANTITATION LIMIT BUT GREATER THAN ZERO 
N - INDICATES PRESUMPTIVE EVIDENCE OF A COMPOUND 

SAMPLE ANALYSIS: VOA - Volatile Organic Analysis, EPA CLP (3/90 SOW) 
LCW - EPA Low Concentration Water Volatile Organic Analysis (CLP SOW OLC 02.1) 
LCW+3 - LCW plus Acrolein, Acrylonitrile, and 2-Chloroethylvinylether 
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TABLE 15 (Continued) 

COMPARISON OF HISTORIC GROUNDWATER VOC ANALYTICAL RESULTS - AREA R 

SAMPLE IDENTIFICATION , > . R-MW4S (continued) 
SAMPLE DEPTH i  1 ' ^ -~x i * * £ - 12 32 ^,** - */-
SAMPLE ANALYSIS , * y i' LCW LCW LCW **>LCW ,LCW" LCW »LCW LCW »LCW LCW -.LCW >„ LCW1 LCW ' LCW < (LCW "LCW LCW - LCW LCw" LCW" 

1 +3 - +3 t ,+3„ +3 +3 ' +3S>I ' +3 - +3 +3 +3 »-+3 4 +3 ' *+3 +3 +3 +3 " +3 - »+3 +3 ' 

NJ 
PQLs 
,(PPb) 

- " ' ( , 
SAMPLING ROUND 

t 

-

' 2/03 5/03 ' 8/03'/!11/03 2/04 5/04 8/04 11/04 
> r x 

2/05' 5/05 '8/05 11/05 
*< 4 ; / » , 

' 2M' 5/06* j8/06 11>06 
- - ^ : t . -v 

•2/07 ~ 5/07- 8/07 11/07 

! rv ** 

VOLATILE ORGANICS (ppb) 

ACETONE 

CHLOROMETHANE 
BROMOMETHANE 

2J 10 
NA 
NA 

CHLOROFORM 

ADDITIONAL VOA PEAKS 

2 3 11 

1.6 JN 

1 2 1 0.6J 12 2 1 3 1 3 1J 1.7 2 0.85J 0.7J 1 
NA 

ii®fAfeV6)es.ri ",'>j jv!",Liwgi;"L' r s^'2t:—:: 6:6~'T':' 1 .fr»—*-T—•» Tff:1"-5';2 S^22?-.Q \ 6S 7^3.^. J-// , .IT? »if7rr^2!,-sd:fc^6!7/S t;— ~g 

:  ̂  ^  :  + 3 - , : - - : , ,  : ' i + 3 ^ ' . i : - . > - r 3 + 3  - - -  -  + 3 " . + 3 - + 3 T i -  . - -  - r 3 + 3  - ;  , . ; ; : J - 3 ' .  ! - ^ ; ,  r t - 3 ^ v ^ . - - + 3 : : - n H "  . + 3 L , , , . - . h ' . . + 3 ;  -  : , v \ + 3 : . + 3 , ^ ^ - - - . + 3 -  -

-.NJ 

PQIs 

"(PPb), 

^MP®G?gOTNI^l^^i^^ ; 2/097 ' 6/09vV 9/09:/ 12/09 

S6^S90^66iS8BS@BS 

. 1j •**« 
js^li^ggifS^^iaiJil • 3/.12 . ,6/12:^9/j2Y..12/12^ 

.-/. .f-- i;: fe-iisinft? 

VOLATILE ORGANICS (ppb) 

ACETONE 
CHLOROMETHANE 

BROMOMETHANE 

10 
NA 
NA 

CHLOROFORM 

ADDITIONAL VOA PEAKS 

0.76J 1 1 2 2 2.4 3.1 2.6 1.3 1.2 1.6 1.7 4.6 1.2 1.7 1.9 1.8 1 
NA 

total'Yocs -. > 0 76 " I ' " W , 2' M.  ,L/2,,• A i,2 4 w 31 * ,2^6:.; id .2 jr&l'SS:-; .1.7- ,i4^6'." -;Vi.1.2:.i'it.7: ;jL1:9ii?'i&4 .A-'fiii 

NOTES: ONLY CONCENTRATIONS THAT ARE ANALYTICALLY VALID AND ABOVE THE DETECTION LIMIT ARE SHOWN. 

SAMPLE ANALYSIS: LCW+3 - LCW plus Acrolein, Acrylonitrile, and 2-Chloroethylvinylether 
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TABLE 15 (Continued) 

COMPARISON OF HISTORIC GROUNDWATER VOC ANALYTICAL RESULTS - 'AREA R 

!l 1 , \ f i ff 
SAMPLE IDENTIFICATION R-MW4S (continued) 
SAMPLE DEPTH <„ / * * " ,12-32 
SAMPLE ANALYSIS ' LCW ' LCW LCW LCW 

~ ^ *r % * +3 " +3 +3 +3 

NJ 
-PQLs 
jPPb) 

^ 5 " ' - -
SAMPLING ROUND I , i- -» V 

y3/J3~ Vl3c 9/13. 12/13 

VOLATILE ORGANICS (ppb) 

ACETONE 
CHLOROMETHANE 
BROMOMETHANE 

10 
NA 
NA 

CHLOROFORM 
ADDITIONAL VOA PEAKS 

1.9 1.4 1.5 1 

NA 

t e a f t f e v e e i s r . ^  1:9--- ..--1:47--";.1 .7*,, 

NOTES: ONLY CONCENTRATIONS THAT ARE ANALYTICALLY VALID AND ABOVE THE DETECTION LIMIT ARE SHOWN. 

SAMPLE ANALYSIS: LCW+3 - LCW plus Acrolein, Acrylonitrile, and 2-Chloroethylvinylether 
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TABLE 15 (Continued) 

COMPARISON OF HISTORIC GROUNDWATER VOC ANALYTICAL RESULTS - AREA R 

' 1 , _ 

SAMPLE IDENTIFICATION 
SAMPLE DEPTH 
SAMPLE ANALYSIS VOA 

' , 

1 
SAMPLING ROUND 10 89 

' 11 

Q Q Q 

2 95 7 95 10 95 

LCW LCW LCW LCW 
+3 +3 +3 +3 

/ 

•* 

„+3 +3 +3 ' +3 

3'97 6'97 9/97 12'97 

PQLs 
(ppb) 

VOLATILE ORGANICS (ppb) 

VINYL CHLORIDE 
ACETONE 
CHLOROFORM 7 5 

4J 
4 6 7 4 3 5 2 

2 

6 7 3 

> 

5 9 3 5 

1 
10 
1 

2-BUTANONE (MEK) 
BENZENE 
TOLUENE 

1 
0.1J 

2 
1 
1 

CHLOROBENZENE 
ETHYLBENZENE 
CIS-1,2-DICHLOROETHENE 

1 0.8J 1 

0.2J 

25 
0.2J 

1 

1 
2 
1 

1.3-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1.4-DICHLOROBENZENE 0.6J 

0.2J 
0.3J 

1 

0.3J 
3 
12 

5 
5 
5 

iEOlAiVOCs IBsff'" sT<-~Tii; 

NOTES: ONLY CONCENTRATIONS THAT ARE ANALYTICALLY VALID AND ABOVE THE DETECTION LIMIT ARE SHOWN. 
* - CONSTITUENTS DETECTED IN R-MW5S DURING THE 12/93 SAMPLING ROUND WERE NOT REPORTED DUE TO LABORATORY CROSS-CONTAMINATION. 
** - REVIEW OF THE HISTORIC GROUNDWATER RESULTS DATA SETS FOR WELLS R-MW2S AND R-MW5S INDICATE THAT DURING THE FEBRUARY 

1996 SAMPLING ROUND, THE SAMPLE IDENTIFICATION OF THESE WELLS WAS REVERSED. 

SAMPLE ANALYSIS: VOA - Volatile Organic Analysis, EPA CLP (3/90 SOW) 
LCW - EPA Low Concentration Water Volatile Organic Analysis (CLP SOW OLC 02.1) 
LCW+3 - LCW plus Acrolein, Acrylonitrile, and 2-Chloroethylvinylether 
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TABLE 15 (Continued) 

COMPARISON OF HISTORIC GROUNDWATER VOC ANALYTICAL RESULTS - AREA R 

_  v >  -  .  f  -  ,  *  „ .  v  1  ^  /  •  '  *  - /  -  .  

SAMPLE IDENTIFICATION * ' , R-MW5S (continued) .. 

SAMPLE ANALYSIS LcW LCW LCW LCW LCW LCW LCW LCW LCW LCW LCW LCW LCW LCW t LCW LCW LCW LCWLCW LCW 
_ * +3 +3 +3 +3 +3 +3 ~ +3 +3 — +3 +3 +3 +3 +3 +3 +3 +3 +3 +3 +3 +3 

NJ 
PQLs 

;(ppb) 

SAMPLING ROUND 2/98 4/98 7/98 , 10/98 1/99" 4/99 -7/99 10/99 *1/00 - 4/00 - 7/00 10/00 1/01 5/01 "8/01 11/01 2/02 5/02 8/02,.11/02 - „ 

VOLATILE ORGANICS (ppb) 

VINYL CHLORIDE 
ACETONE 
CHLOROFORM 4 6 8 4 3 5 2 2 4 6 5 

5 
2 6 4 1 

190 
1J 0.6J 0.7J 

1 
10 
1 

2-BUTANONE (MEK) 
BENZENE 
TOLUENE 

0.3J 
20J 
1J 0.3J 

2 
1 
1 

CHLOROBENZENE 
ETHYLBENZENE 
CIS-1,2-DICHLOROETHENE 

40 

1 

1 160 29 40 

0.2J 3J 0.8J 

1 
2 
1 

1.3-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1.4-DICHLOROBENZENE 

2 
4 
9 

0.2J 3J 3 2 
0.2J 8J 6 4 
0.6 J 22 11 8 

5 
5 
5 

ADDITIONAL VOA PEAKS 31JN 33JN NA 

: :>^8v£r: ' •' 5; .t2,-:, ?t58 3 4 ff3:2i;^4d7&a80:631':=88:8:£ 

NOTES: ONLY CONCENTRATIONS THAT ARE ANALYTICALLY VALID AND ABOVE THE DETECTION LIMIT ARE SHOWN. 
J - INDICATES AN ESTIMATED VALUE. THE VALUE IS BELOW THE SAMPLE QUANTITATION LIMIT BUT GREATER THAN ZERO 
N - INDICATES PRESUMPTIVE EVIDENCE OF A COMPOUND 

SAMPLE ANALYSIS: VOA - Volatile Organic Analysis, EPA CLP (3/90 SOW) 
LCW - EPA Low Concentration Water Volatile Organic Analysis (CLP SOW OLC 02.1) 
LCW+3 - LCW plus Acrolein, Acrylonitrile, and 2-Chloroethylvinylether 
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TABLE 15 (Continued) 

COMPARISON OF HISTORIC GROUNDWATER VOC ANALYTICAL RESULTS - AREA R 

SAMPLE ANALYSIS LCW LCW LCW LCW LCW LCW LCW LCW LCW 

FIT®* ~ j Yl 

LCW LCW, LCW LCW LCW LCW LCW 
+3 +3 +3 +3 +3 +3 +3 

NJ 
PQLs 
(ppb) 

SAMPLING ROUND 
, . J * "  K  V' 

|^|J|5/03|^ira|||l^7g3| 
f m .J* ^ 

"2/04 '*5104'- 8/04 11/04 „ * t *• 2/05 5/05 8/05 1-1/05 _ 2/06 5/06 ^ 8/06 T1/06 2/07 ,5/07 8/07 11/07 

VOLATILE ORGANICS (ppb) 

VINYL CHLORIDE 
ACETONE 
CHLOROFORM 4 7 9 6 5 6 10 3 4 6 10 6 4 6 7 2 5.7 8.5 7.5 3.5 

1 
10 
1 

2-BUTANONE (MEK) 
BENZENE 
TOLUENE 

2 
1 
1 

CHLOROBENZENE 
ETHYLBENZENE 
CIS-1,2-DICHLOROETHENE 

1 
2 
1 

1.3-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1.4-DICHLOROBENZENE 

5 
5 
5 

ADDITIONAL VOA PEAKS 7.5J 2.1 JN 20JN NA 

TOTALVOCs" •-,11:5 , 7 . .9 : : 8.1 : M5TtrfeSi6'-Slt?1.0T; " 3 ;  - 4 : ,  --.•4 ; 6. '. ' 7;, ; 22 ' S=^^^8:5CT.S7-:5;:^y'3:5y 

NOTES: ONLY CONCENTRATIONS THAT ARE ANALYTICALLY VALID AND ABOVE THE DETECTION LIMIT ARE SHOWN. 
J - INDICATES AN ESTIMATED VALUE. THE VALUE IS BELOW THE SAMPLE QUANTITATION LIMIT BUT GREATER THAN ZERO 
N - INDICATES PRESUMPTIVE EVIDENCE OF A COMPOUND 

SAMPLE ANALYSIS: VOA - Volatile Organic Analysis, EPA CLP (3/90 SOW) 
LCW - EPA Low Concentration Water Volatile Organic Analysis (CLP SOW OLC 02.1) 
LCW+3 - LCW plus Acrolein, Acrylonitrile, and 2-Chloroethylvinylether 
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TABLE 15 (Continued) 

COMPARISON OF HISTORIC GROUNDWATER VOC ANALYTICAL RESULTS - AREA R 

SAMPLE IDENTIFICATION ' ' -R-MW5S (continued) r 

SAMPLE ANALYSIS LCW LCW LCW LCW LCW LCW LCW LCw' LCW LCW LCW LCW LCW LCW LCW LCW LCW LCW LCW LCW 

NJ 
PQLs 
(ppb) 

SAMPLING ROUND 
'•* - r » , 

2/08 5/08 8/08 11/08 2/09 6/09 9/09 12/09 
r v "• 

3/10 6/10 9/10 12/10 ! 3/11 6/19/fl "12/1T* 
'V " *> J-

"3/12"T;6/12^' 9/12 ' .12/12 

VOLATILE ORGANICS (ppb) 

VINYL CHLORIDE 
ACETONE 
CHLOROFORM 2.6 11 7 5 8.5 5.3 4.4 4.1 5.2 7.8 3.6 

14 
2.8 4.5 5.8 3.7 4.6 5.5 3.9 4.7 

1 
10 
1 

2-BUTANONE (MEK) 
BENZENE 
TOLUENE 

2 
1 
1 

CHLOROBENZENE 
ETHYLBENZENE 
CIS-1,2-DICHLOROETHENE 

1 
2 
1 

1.3-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1.4-DICHLOROBENZENE 

5 
5 
5 

ADDITIONAL VOA PEAKS NA 

tm& IISSS K f8 IEStlili5;2X*:^'fe83^!6S ̂ 2;8l3£S5S;^'9i8^;i3§l 3S^64T4l5:5i^3(9:<afMv^ feiniS 

NOTES: ONLY CONCENTRATIONS THAT ARE ANALYTICALLY VALID AND ABOVE THE DETECTION LIMIT ARE SHOWN. 

SAMPLE ANALYSIS: LCW+3 - LCW plus Acrolein, Acrylonitrile, and 2-Chloroethylvinylether 
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TABLE 15 (Continued) 

COMPARISON OF HISTORIC GROUNDWATER VOC ANALYTICAL RESULTS - AREA R 

' «* u V 

SAMPLE IDENTIFICATION ' R-WIW5S (continued)- " NJ 
SAMPLE DEPTH 8-28 PQLs 
SAMPLE ANALYSIS ' LCW, LCW LCW 'LCW" (PPb) 
* i * +3 +3 +3 +3 

SAMPLING ROUND 

> ^ » 

3/13 6/13 s 9/13 12/13 
-

VOLATILE ORGANICS (ppb) 

VINYL CHLORIDE 1 
ACETONE 10 
CHLOROFORM 9.0 8.6 6.7 6.5 1 
2-BUTANONE (MEK) 2 
BENZENE 1 
TOLUENE 1 
CHLOROBENZENE 1 
ETHYLBENZENE 2 
CIS-1,2-DICHLOROETHENE 1 
1,3-DICHLOROBENZENE 5 
1,2-DICHLOROBENZENE 5 
1,4-DICHLOROBENZENE 5 
ADDITIONAL VOA PEAKS NA 

TOTAL VOCs;:.. j' ' ' - ; ! ' 9.0 .: ' 8.6 • • 6.7; . "6.'5" 

NOTES: ONLY CONCENTRATIONS THAT ARE ANALYTICALLY VALID AND ABOVE THE DETECTION LIMIT ARE SHOWN. 

SAMPLE ANALYSIS: LCW+3 - LCW plus Acrolein, Acrylonitrile, and 2-Chloroethylvinylether 
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TABLE 15 (Continued) 

COMPARISON OF HISTORIC GROUNDWATER VOC ANALYTICAL RESULTS - AREA R 

SAMPLE IDENTIFICATION 1 * ,A •* '' " * * - i „ Y ' " ~ R-MW6S * '~ 
SAMPLE DEPTH ^ " 5-25 - < 4 C' ,T , _ , ' 
SAMPLE ANALYSIS^ " > VOA VOA ' -VOA* , LCW k LCW ,LCW ^LCW^' LCW1* LCW LCW /LCW LCW- LCW< ,LCWt LCW, CCW LCW*. LCW LCW 

V—, ... - • .. . ." i " . .. ' . / L- • -+3 , •-.+3-."-", +3'.:' ',+3 " . -.5, +3 " , :• .' +3' : ' : +3 ' •" V_ +3 .•-+-3 ' — +3 1 • ' +3 '•* - — ,.+3-

1 
" NJ l 
PQLs 
(PPb) 
^ t 

V. T p ^ , 

SAMPLING ROUND - 10/89 

, , * r „ 

5/93- "8/93, " 11/93"" 2/94 5/94 8/94 11/94 
t - ' 
s-

02/95 ,7/95 10/95 

r 

2/95* 5/96- 9/96 12/96 
T »* 

3/97 6/97 "<* 9/97., 12/97 -

VOLATILE ORGANICS (ppb) 

ACETONE 
CHLOROFORM 
TOTAL XYLENES 

9 6 6 7 
5 

3 6 4 7 5 6 8 
0.9J 

5 8 9 7 8 11 3 6 
10 
1 
2 

TETRACHLOROETHENE 
1,4-DICHLOROBENZENE 
ADDITIONAL VOA PEAKS 

1 
5 

NA 

TOTAL VOCs . ' ./.UKiiL : 9; „ J'6.: V .6 " 7 _J . 3. . .. 6 • 3?it ..,-7iU .5.9....:. 6.i. 8 . ,..5 .' .•:-.8.i .9. * . V. ,...8 6' 

NJ-
SRQES) 
'(PPb)V 

SAMPllNG ROUND - -
- -- -"- v- --

%98-/"~4/498I-~7/98 10/98' h /99»4/99* "7/99" 10/99 
^ — „ 

^l/OcT 4/00~ 7/00" FD/OO 

VOLATILE ORGANICS (ppb) 

ACETONE 
CHLOROFORM 
TOTAL XYLENES 

4 6 5 5 8 6 7 6 7 10 7 8 
12 

5 10 10 8 6 7 8 7 
10 
1 
2 

TETRACHLOROETHENE 
1,4-DICHLOROBENZENE 
ADDITIONAL VOA PEAKS 

0.2J 0.2J 
0.1J 

44JN 

1 
5 

NA 

TOTAL VOCs / .4.2 • 6 : i- ' 5 ' • 5.3 V '. 8. • . .,6 ; • .7, .: 6 7 . 10'. 7. • 8 .. s.i-5.-. ... 22 ' 10. : 8 . 6 '7 8 51 .. 

NOTES: ONLY CONCENTRATIONS THAT ARE ANALYTICALLY VALID AND ABOVE THE DETECTION LIMIT ARE SHOWN. 
* - CONSTITUENTS DETECTED IN R-MW5S DURING THE 12/93 SAMPLING ROUND WERE NOT REPORTED DUE TO LABORATORY CROSS-CONTAMINATION. 
" - REVIEW OF THE HISTORIC GROUNDWATER RESULTS DATA SETS FOR WELLS R-MW2S AND R-MW5S INDICATE THAT DURING THE FEBRUARY 
1996 SAMPLING ROUND, THE SAMPLE IDENTIFICATION OF THESE WELLS WAS REVERSED. 

J - INDICATES AN ESTIMATED VALUE. THE VALUE IS BELOW THE SAMPLE QUANTITATION LIMIT BUT GREATER THAN ZERO 
N - INDICATES PRESUMPTIVE EVIDENCE OF A COMPOUND 

SAMPLE ANALYSIS: VOA - Volatile Organic Analysis, EPA CLP (3/90 SOW) 
LCW - EPA Low Concentration Water Volatile Organic Analysis (CLP SOW OLC 02.1) 
LCW+3 - LCW plus Acrolein, Acrylonitrile, and 2-Chloroethylvinylether 
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TABLE 15 (Continued) 

COMPARISON OF HISTORIC GROUNDWATER VOC ANALYTICAL RESULTS - AREA R 

' - ̂ V C ft ^ z t 1 ~ i ^ 
SAMPLE IDENTIFICATION - - R-MW6S (continued) 
SAMPLE DEPTH " ? T "4 ^ < -5 25 ^ ^ 1 - V > _ 
SAMPLE ANALYSIS ~ 7 * LCW LCW »LCWT LCW LCW LCW LCW LCW LCW LCW LCW ..LCW \,LCW *" LCW LCW* LCW LCW LCW LCW LCW 

" "+3" +3 +3 +3 +3 +3 '-+3 +3 *. +3' +3' ' +3 - _T +3 „+3 +3 +3 +3 +3 +3 "" +3 +3 

J* 
NJ 

PQLs 
(PPb) 

SAMPLING ROUND - =-
-S f- v 

T " - J 
2/03 5/03 "8/03 11/03 - 2/04 5/04 8/04 11/04 

t •. - .. ' if-y- - ' -r- -V - To.-. 
= 2/05 =-5/05 ~8/05 11/05 

i ( ^ 
2/06 ' 5/06 8/06^ 11/06 2/07 5/07 8/07 11/07, 

w E 
' r 

VOLATILE ORGANICS (ppb) 

ACETONE 
CHLOROFORM 
TOTAL XYLENES 

7 9 10 11 10 10 10 8 9 10 10 9 9 10 9 7 

CM f̂' O
 

co 10 
1 
2 

TETRACHLOROETHENE 
1,4-DICHLOROBENZENE 
ADDITIONAL VOA PEAKS 2.4 

1 
5 

NA 

tOTALrVOC / .„7;ii;.:i9::.'; •  ' 1 0  / ,  7  ii:._.. ,, .101 .. 10. 10 -8 tffe9M:,Lio:;4!!L9'; . .10.8. ' 14.. 10. .,7.2. s, - ='. 

SAMPEING«R0LJ ^ 

VOLATILE ORGANICS (ppb) 

ACETONE 
CHLOROFORM 
TOTAL XYLENES 

6.7 11 12 13 10 6.9 13 4.2 5.5 6.7 6.2 
7.8 

5.3 6.5 7.1 7.1 7.1 6.7 1.5 
10 
1 
2 

TETRACHLOROETHENE 
1,4-DICHLOROBENZENE 
ADDITIONAL VOA PEAKS 

1 
5 

NA 

TOTAL VOCs . 6.7 • 11 , ..,12 .9 . 9: . 13. • 10., 6.9 , 13 . 4.2. .. 5.5 • 6.7 . 6 . 2 .  ,5.3 . 14.3 , 7.1 . 7.T .,7.1 6.7 .1.5; 

NOTES; ONLY CONCENTRATIONS THAT ARE ANALYTICALLY VALID AND ABOVE THE DETECTION LIMIT ARE SHOWN. 

SAMPLE ANALYSIS: LCW+3 - LCW plus Acrolein, Acrylonitrile, and 2-Chloroethylvlnylether 
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TABLE 15 (Continued) 

COMPARISON OF HISTORIC GROUNDWATER VOC ANALYTICAL RESULTS - AREA R 

SAMPLE IDENTIFICATION »" „R-MW6S (continued) NJ 
S A M P L E  D E P T H  "  - > 5 - 2 5 , P Q L s .  
SAMPLE ANALYSIS -- ' ' ""LCW LCW' -LCW ' LCW (ppb) 

* 
SAMPLING ROUND u i ( * ' 

-r • » - v, ~-
1 3/13 6/13 »>9/13 12/13-*, 

,'V, . > 

tfii 

VOLATILE ORGANICS (ppb) 

ACETONE 
CHLOROFORM 
TOTAL XYLENES 

13 15 12 9.9 
10 
1 
2 

TETRACHLOROETHENE 
1,4-DICHLOROBENZENE 
ADDITIONAL VOA PEAKS 

1 
5 

NA 

TOTAL',.VOCsw» ,4 ̂  t. .. .13, .. . 15. , 12.- -.9.9.' -•? 

NOTES: ONLY CONCENTRATIONS THAT ARE ANALYTICALLY VALID AND ABOVE THE DETECTION LIMIT ARE SHOWN. 

SAMPLE ANALYSIS: LCW+3 - LCW plus Acrolein, Acrylonitrile, and 2-Chloroethylvinylether 
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TABLE 16 

COMPARISON OF HISTORIC GROUNDWATER VOC / INORGANIC ANALYTICAL RESULTS - AREA 56 

SAMPLE IDENTIFICATION-
SAMPLE DEPTH 
SAMPLE ANALYSIS-

56-MW1S 
- * 8-28 

VOA GWQP VOA 

56-MW2S 
11 5-31 5 

VOA GWQP VOA LCW LCW * 

56-MW2D 
? 75-95 
VOA VOA 

56-MW3S 
17-37 

VOA " GWQP VOA 

NJ 
PQLs , 
(PPb). 

SAMPLING ROUND ! 6/87 12/88 <11/92 * 6/87 ; 12/88 11/92 5/94 _ - 8/94 ''6/87 '11/92 6/87 -.12/88 >11 /92 
-

VOLATILE ORGANICS (ppb) 
1,4-DICHLOROBENZENE 
CHLOROBENZENE 

4J 
6J 

5 
1 

Water Quality Parameters (ppm) 
CHEMICAL OXYGEN DEMAND 
AMMONIA, AS N 

0.85 

13.2 
0.47 

11.2 NA 
200 

NITRATE, AS N 
TOTAL ORGANIC NITROGEN 

0.85 0.27 2.2 0.1 (ppm) 
NA 

TOTAL ORGANIC CARBON 
TOTAL SUSPENDED SOLIDS 

I.3 
II.0 

2.4 
45.0 

1.3 
206 

NA 
NA 

NOTE: ONLY CONCENTRATIONS THAT ARE ANALYTICALLY VALID AND ABOVE THE DETECTION LIMIT ARE SHOWN. 
SAMPLE ANALYSIS: VOA - Volatile Organic Analysis, EPA CLP (3/90 SOW) 

LCW - EPA Low Concentration Water Volatile Organic Analysis (CLP SOW OLC 02.1) 
GWQP - General Water Quality Parameters 
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TABLE 16 (continued) 

COMPARISON OF HISTORIC GROUNDWATER VOC / INORGANIC ANALYTICAL RESULTS - AREA 56 

SAMPLE IDENTIFICATION r 
SAMPLE DEPTH 
SAMPLE ANALYSIS „ - ' 

' tr * |r 
S" V % ^ r 

&  ̂ c , 
" 56-MW4D 

F - * 80 100 , * -
VOA fVOA LCW T LCW LCW LCW LCW LCW LCW+3 PPMf LCW" LCWr LCW LCW LCW/LCW* J_CW LCW*" LCW LCW L'CW 

^ ^ l Tj. + 1 + j+rj + F; ^ + H J+"* f+ ^ + 1 + V" "t /+ + 

J " 3 « 3 3 3 ** U "" 1 !3" 3 3 „ 3 3n 3 - 3* * 3 3*3 3 

NJ 5 

PQLs? 

(ppb) ' 

^Background: 
(ppb) 

SAMPLING ROUND" 4 ~ * 6/87 J1/92 

w 

5/94 ^8/94 ,11/94 

- ..... '.v 

2/95 ** 7/95 >, 10/95 * 2/961 ^ *" 5/96 9/96 12/96 
_• " 

3/97 ̂  6/97 9/97* _12/97 2/98 4/98^7/98^10/98 -V " 

VOLATILE ORGANICS (ppb) NA 

CHLOROFORM 
1,1-DICHLOROETHENE 
1,1-DICHLOROETHANE 29 

4J 
19 

3J 2 2 
12 11 12 

3 3 4 
16 17 27 

4 3 2 1 
20 16 17 13 

1 1J 0.9 J 1 
13 12 9 10 

0.7J 0.7J 0.1 J 
6 6 2 2 

1 
1 
1 

NA 
NA 
NA 

1,1,1-TRICHLOROETHANE 
TETRACHLOROETHANE 
TOLUENE 

27 28 18 12 22 19 21 36 23 16 13 10 

0.1J 

11 9 7 8 4 4 0.9J 1 1 
1 
1 

NA 
NA 
NA 

DIBROMOCHLOROMETHANE 
BROMOFORM 
TOTAL XYLENES 0.1J 

0.1J 
0.2J 

1 
0.8 
2 

NA 
NA 
NA 

BROMOCHLOROMETHANE 
ADDITIONAL VOA PEAKS 

0.3J NA 
NA 

NA 
NA 

IMS 

NA NA NA NA NA NA NA NA NA 

. . . . . . X  ~? 1 ; XOTAUXQCt 

INORGANICS 
Priority Pollutant Metals fopb] 

IMS 

NA NA NA NA NA 

315SSSHMZS. 

NA NA NA NA NA NA 

H25:3^£22 69 ^8 

NA NA NA NA NA NA NA NA 

. . . . . . X  ~? 1 ; 

Beryllium 
Copper 
Mercury 

0.11 
7.2 

0.22 

1 
4 

0.05 

NA 
32 
0.6 

Nickel 
Lead 
Zinc 

8.7 
2.0 0.9 

10.4 12.5 

4 
5 

10 

48 
20 

168 

Water Quality Parameters loom) NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 
CHEMICAL OXYGEN DEMAND 
AMMONIA, AS N 
NITRATE, AS N 

NA 
200 

0.1 fppm) 

NA 
NA 
NA 

TOTAL ORGANIC NITROGEN 
TOTAL ORGANIC CARBON 
TOTAL SUSPENDED SOLIDS 

NA 
NA 
NA 

NA 
NA 
NA 

NOTES: ONLY CONCENTRATIONS THAT ARE ANALYTICALLY VALID AND ABOVE THE DETECTION LIMIT ARE SHOWN. 

NA - Not Analyzed 

"J" Qualifier; Indicates an estimated concentration 

SAMPLE ANALYSIS: VOA - Volatile Organic Analysis. EPA CLP (3/90 SOW) 

LCW • EPA Low Concentration Water Volatile Organic Analysis (CLP SOW OLC 02.1) 

LCW+3 - LCW plus Acrolein, Acrylonitrile, and 2*Chloroethyt vinyt ether 

PPM - Priority Pollutant Metals (U - Unfiltered; F - Filtered)(CLP/ILM04.0) 
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TABLE 16 (continued) 

COMPARISON OF HISTORIC GROUNDWATER VOC / INORGANIC ANALYTICAL RESULTS - AREA 56 

SAMPLE IDENTIFICATION 
SAMPLE DEPTH - , ^ t -
SAMPLE ANALYSIS ^ - LCW 

+ 
* 3 

* LCW 
..'.VV. + ' 

3 -

• i 

7'r. 
LCW 

3 

LCW 

3 

LCW * 

3 

„ LCW 
+ 
3 

. LCW 
+ 

A 3 

.. 56-MW4D (continued) -'•••< v.v-
80 100 " ./ 

LCW LCW J LCW, 
+ + •> 4 + 
3  " " 3 * 3  

" * LCW * 
+-* •" 

- 3 

LCW 
+ .VY 
3 ^ 

I 

LCW,j 

3 

LCW 
+ 

" 3 

LCW 
+ 
3 

" LCWC 
+ 
3 

NJ 
PQLs 

- (PPb) 

•> 
^Background 

(PPb) 

samplingTround " v - ̂  J/99 
6-

4/99^ ^ 7/99" 10/99 1/00 - 4/00 •*- 7/00 10/00 1/01 5/01 
f<£; 

V 8/01* ** 11/01* ^2/02 5/02 
•r. 

8/02 11/02 - > •a 

VOLATILE ORGANICS (ppb) 

CHLOROFORM 
1,1 -DICHLOROETHENE 
1,1 -DICHLOROETHANE 7 2 

0.9J 
6 

I 
II 

2 
12 

2 
14 

1 
9 

1J 
6 

0.4J 0.5J 
4 6 

0.5J 
6 

0.3J 
2 

0.4J 
4 

0.2J 
0.4J 

3 

0.3J 
0.3J 

2 

0.3J 

1 
1 
1 

NA 
NA 
NA 

1,1,1-TRICHLOROETHANE 
TETRACHLOROETHENE 
TOLUENE. 

5 1 5 6 7 9 6 4 
0.3J 

3 4 
2 3 

3 
3 

2 
0.6J 

2 
3 

3 
2 

2 
2 

1 
1 

1 
1 
1 

NA 
NA 
NA 

DIBROMOCHLOROMETHANE 
BROMOFORM 
TOTAL XYLENES 

1 
0.8 
2 

NA 
NA 
NA 

BROMOCHLOROMETHANE 
ADDITIONAL VOA PEAKS 3JN 2.6J 

NA 
NA 

NA 
NA 

TOTALVOCs,, 1 Vf •'TlT9 - 1T18" - 2K7*"" : ;: 25 16 .'"f9^4-^^,113:5^ ̂ 12.5^1' 7779.4V-.. »vi 8.6^ ~ •.6.6-vJ V >v5.9^ " j- - • 7' V f c H 

INORGANICS 
Priority Pollutant Metals (nob) NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 
Antimony 
Arsenic 
Beryllium 

3 
3 
1 

NA 
NA 
NA 

Cadmium 
Chromium 
Copper 

0.5 
1 
4 

7 
30 
32 

Mercury 
Lead 
Nickel 

0.05 
5 
4 

0.6 
20 
48 

Selenium 
Silver 
Thallium 

4 
1 
2 

5 
6 

NA 
Zinc 10 168 

Water Quality Parameters (ddki) NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 
CHEMICAL OXYGEN DEMAND 
AMMONIA, AS N 
NITRATE, AS N 

NA 
200 

0.1 (ppm) 

NA 
NA 
NA 

TOTAL ORGANIC NITROGEN 
TOTAL ORGANIC CARBON 
TOTAL SUSPENDED SOLIDS 

NA 
NA 
NA 

NA 
NA 
NA 

NOTES: ONLY CONCENTRATIONS THAT ARE ANALYTICALLY VALID AND ABOVE THE DETECTION LIMIT ARE SHOWN. 

NA - Not Analyzed 
'J* Qualifier Indicates an estimated concentration 

'N' Qualifier: Indicates the presumptive evidence of compound 

SAMPLE ANALYSIS: VOA • Vofatfle Organic Analysis. EPA CLP (3/90 SOW) 
LCW - EPA Low Concentration Water Volatile Organic Analysis (CLP SOW OLC 02.1) 
LCW+3 - LCW plus Acrolein, Acrykmitrile. and 2-Chk>roethyt vinyl ether 

GWQP - General Water Quality Parameters 
PPM • Priority Pollutant Metals (U • Unfltered; F - Fatered)(CLP/ILM04.0 / 04.1) 
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TABLE 16 (continued) 

COMPARISON OF HISTORIC GROUNDWATER VOC / INORGANIC ANALYTICAL RESULTS - AREA 56 

SAMPLE IDENTIFICATION W 

SAMPLE DEPTH »» R R " _ 
SAMPLE ANALYSIS T 

" * ^ - I 

IV 

HLCW 
« + 

3 

„LCW 

- 3 w 

LCW * 
+ e 

-3 

.LCW, 

'3 * 

SK'LCWFF^L. 

+ V 

< 3 -

^ eLCW 

" 3 

fcw 
+ 

* 3 

•: *• 56?MW4D (continued) 
f 80100 
LCW LCW 

+ ~+ 
> 3 - 3 

LCW 
+ 
3~ 

*LCW 

^ 3 

LCW v LCW 
+ -T + 
3 3 

t- -H, 

LCW 
-> + 

3 

LCW 
+> 
3 

"LCW 
%.r!' 
* 3 

NJ • 
PQLs 

.-"{ppb) 

£ - v. 
Background 

(PPb) 

SAMPLING ROUND ^ ' X 

•> 
2/03!* 5/03 % 8/03 11/03 2/04^ "*5/04 8/04 r/ 11/04% 02/05 05/05 \ 8/05 11/05r 2/06 5/06 6/06 "11/06^ 

-

r 

VOLATILE ORGANICS (ppb) 

CHLOROFORM 
1,1-DICHLOROETHENE 
1,1-DICHLOROETHANE 

0.5J 0.2J 
0.1J 
0.9J 

0.1J 

0.7J 0.8J 

0.2J 

0.7J 

0.3J 

0.4J 

0.3J 0.5J 0.4J 0.3J 0.4J 0.5J NA 
NA 
NA 

1,1,1 -TRICHLOROETHANE 
TETRACHLOROETHENE 
TOLUENE 

0.4J 
0.7J 
0.1J 

0.6J 
0.1J 

0.6J 0.6J 
0.1J 

0.3J 
0.4J 0.5J 0.3J 0.1J 

1 

NA 
NA 
NA 

DIBROMOCHLOROMETHANE 
BROMOFORM 
TOTAL XYLENES 

1 
0.8 
2 

NA 
NA 
NA 

BROMOCHLOROMETHANE 
ADDITIONAL VOA PEAKS 15.3JN 0.95JN 2.7JN 0.65JN 0.63JN 5.5NJ 2.1NJ 3.8JN 6.0JN 

NA 
NA 

NA 
NA 

TOTAL VOCS * R . • - 18.2? •- ^52.95 -.4.2 ^2.05^ . ̂ 16 I ,s.W ~ ^ r 
:2I03- - v0.8's . <>. 5.9*" <• 2.5 3.8 • -6 %_0.4- >- 0.5™ - . ' 

INORGANICS 
Priority Pollutant Metals fDDbl NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 
ANTIMONY 
ARSENIC 
BERYLLIUM 

3 
3 
1 

NA 
NA 
NA 

CADMIUM 
CHROMIUM 
COPPER 

0.5 
1 
4 

7 
30 
32 

LEAD 
MERCURY 
NICKEL 

0.05 
5 
4 

20 
0.6 
48 

SELENIUM 
SILVER 
THALLIUM 

4 
1 
2 

5 
6 

NA 
ZINC 10 168 

Water Quality Parameters loom) NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 
CHEMICAL OXYGEN DEMAND 
AMMONIA, AS N 
NITRATE, AS N 

NA 
200 

0.1 (ppm) 

NA 
NA 
NA 

TOTAL ORGANIC NITROGEN 
TOTAL ORGANIC CARBON 
TOTAL SUSPENDED SOLIDS 

NA 
NA 
NA 

NA 
NA 
NA 

NOTES: ONLY CONCENTRATIONS THAT ARE ANALYTICALLY VALID AND ABOVE THE DETECTION LIMIT ARE SHOWN. 

NA - Not Analyzed 
*J" Qualifier: Indicates an estimated concentration 

"N* Qualifier: Indicates the presumptive evidence of compound 

SAMPLE ANALYSIS: VOA - Volatile Organic Analysis. EPA CLP (3/90 SOW) 
LOW - EPA Low Concentration Water Volatile Organic Analysis (CLP SOW OLC 02.1) 
LOW+3 - LCW plus Acrolein, Acrylonitrile, and 2-Chloroethyl vinyl ether 
GWQP - General Water Quality Parameters 
PPM • Priority Pollutant Metals (U - Unfiltered; F - Filtered)(CLP/ILM04.0 / 04.1) 
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TABLE 16 (continued) 

COMPARISON OF HISTORIC GROUNDWATER VOC / INORGANIC ANALYTICAL RESULTS - AREA 56 

SAMPLE IDENTIFICATION 
SAMPLE DEPTH " " * 
SAMPLE ANALYSIS 

J * 56 MW4D (continued) c ' 

LCW LCW LCW - LCW ^'LCW LCW LCW -LCW LCW » LCW- "" LCW LCW LCW LCW < , LCW LCW 
- + + + * + . + ~ + + + + 7 + + - + " + + ~ 

• 3  3  _  *  3  3  3 "  t  3  *  3  ~  3  3 -  3  3 ' " 3 ^ ' ~ < 3  3  3  3  

NJ 
PQLs 

! (PPb) 

Background 
jppb)~ 

SAMPLING ROUND 
f -*• 

2/07 „ 5/07"" •"* 8/07 ^J^I/07 ^ 2/08 * ;5/08 * -*"8/08 11/08 
«-* * r 

/ F "* 
£ 2/09 6/09 • 9/09 12/09^ * 3/10 - 6/101 * 9/10" ***12/10 t 

- ^ 

VOLATILE ORGANtCS (ppb) 

CHLOROFORM 
1,1 -DICHLOROETHENE 
1,1-DICHLOROETHANE 

0.37J 0.48J 0.38J 0.35 J 0.37 J 0.4 J 0.4 J 0.1 J 
0.2 J 

NA 
NA 
NA 

1,1,1 -TRICHLOROETHANE 
TETRACHLOROETHENE 
TOLUENE 

0.54J 0.45 J 0.5 J 0.4 J 
0.1 J 
0.1 J 1 

1 

NA 
NA 
NA 

DIBROMOCHLOROMETHANE 
BROMOFORM 
TOTAL XYLENES 

1 
0.8 
2 

NA 
NA 
NA 

BROMOCHLOROMETHANE 
ADDITIONAL VOA PEAKS 1.7 1.4JN 0.91JN 1 JN 1.1 JN 

NA 
NA 

NA 
NA 

TOTAL VQCs' = • : y' ;• ._«• 

INORGANICS 
Priority Pollutant Metals (DDb) 

> - 2.07. ' -^1.88-'"*". - 0.91';0.92^-

NA NA NA NA 

-v * 1;8 • -."1;47Vv^ -. 0.9 . • -0.8; : 

NA NA NA NA 

- 0;5 -1- * - iT "f • ; 

NA NA NA NA NA NA NA NA 
ANTIMONY 
ARSENIC 
BERYLLIUM 

3 
3 
1 

NA 
NA 
NA 

CADMIUM 
CHROMIUM 
COPPER 

0.5 
1 
4 

7 
30 
32 

LEAD 
MERCURY 
NICKEL 

0.05 
5 
4 

20 
0.6 
48 

SELENIUM 
SILVER 
THALLIUM 

4 
1 
2 

5 
6 

NA 
ZINC 

Water Quality Parameters loom) NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

10 168 

CHEMICAL OXYGEN DEMAND 
AMMONIA, AS N 
NITRATE^ AS N 

NA 
200 

0.1 (ppm) 

NA 
NA 
NA 

TOTAL ORGANIC NITROGEN 
TOTAL ORGANIC CARBON 
TOTAL SUSPENDED SOLIDS 

NA 
NA 
NA 

NA 
NA 
NA 

NOTES: ONLY CONCENTRATIONS THAT ARE ANALYTICALLY VALID AND ABOVE THE DETECTION LIMIT ARE SHOWN. 

NA • Not Analyzed 
"J* Qualifier; Indicates an estimated concentration 
*N" Qualifier; Indicates the presumptive evidence of compound 

SAMPLE ANALYSIS: VOA - Volatile Organic Analysis, EPA CLP {3/90 SOW) 
LCW • EPA Low Concentration Water Volatile Organic Analysis (CLP SOW OLC 02.1) 
LCW+3 - LCW plu9 Acrolein, Aciylonitrile, and 2-CNoroethyl vinyl ether 

GWQP • General Water Quality Parameters 
PPM - Priority Pollutant Metals (U - Unfiltered; F - Rltered)(CLP/ILM04.0 / 04.1) 
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TABLE 16 (continued) 

COMPARISON OF HISTORIC GROUNDWATER VOC / INORGANIC ANALYTICAL RESULTS - AREA 56 

SAMPLE IDENTIFICATION € * 
SAMPLE DEPTH ^ 
SAMPLE ANALYSIS v ^ 1 * 

•  . .  - J '  • .  - » - . «  : -  :  .-r -  ^  ' •  ! -  .  i. ,'.r: 
, 56-MW4D (continued) '' 

SlflOO •* - " ,, *" , <• 

LCW l!cw , *" LCW LCW LCW _ LCWA « LCW LCW ,LCW LCW LCW LCW 
+  +  +  +  +  + . V  +  + ~  + ~  -  + a  ^  i J .  +  +  

3  3  3  3  ~  3  3  3  > 3 ^ 3  " 3  ~ "3 * + 3 

, ' 56-MW5S 
- 3 18 6 38 8 

VOA GWQP * VOA 

si" 
NJ 

POL'S 
(ppb) 

(Background 
(ppb) 

SAMPLING ROUND -A ^ 
/ ^ ^ A > 

J3/11 6/11 9/11 - 12/11 3/12 < ^ 6/12 "r 9/12 ^12/12^ 3/13 — 6/13 9/1*3 *" 12/13 
^ V ^ 

6/87 J 2/88 •) 11/92 -

VOLATILE ORGANICS (ppb) NA 

CHLOROFORM 
1,1 -DICHLOROETHENE 
1,1 -DICHLOROETHANE 

1 
1 

NA 
NA 
NA 

1.1,1 -TRICHLOROETHANE 
TETRACHLOROETHENE 
TOLUENE 

1 
1 
1 

NA 
NA 
NA 

DIBROMOCHLOROMETHANE 
BROMOFORM 
TOTAL XYLENES 

1 
0.8 
2 

NA 
NA 
NA 

BROMOCHLOROMETHANE 
ADDITIONAL VOA PEAKS 

NA 
NA 

NA 
NA 

TOTAl! VOCs • ' «.'v.s -s "fe 

NA NA NA NA NA NA NA NA 

... -t • 

NA 
INORGANICS 
Prioritv Pollutant Metals foDb) NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 
ANTIMONY 
ARSENIC 
BERYLLIUM 

3 
3 
1 

NA 
NA 
NA 

CADMIUM 
CHROMIUM 
COPPER 

0.5 
1 
4 

7 
30 
32 

LEAD 
MERCURY 
NICKEL 

0.05 
5 
4 

20 
0.6 
48 

SELENIUM 
SILVER 
THALLIUM 

4 
1 
2 

5 
6 

NA 
ZINC 

Water Quatitv Parameters foam} NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

10 168 

CHEMICAL OXYGEN DEMAND 
AMMONIA, AS N 
NITRATE, AS N • 1.6 

NA 
200 

0.1 (ppm) 

NA 
NA 
NA 

TOTAL ORGANIC NITROGEN 
TOTAL ORGANIC CARBON 
TOTAL SUSPENDED SOLIDS 

0.13 
1.3 

13.0 

NA 
NA 
NA 

NA 
NA 
NA 

NOTES: ONLY CONCENTRATIONS THAT ARE ANALYTICALLY VALID AND ABOVE THE DETECTION LIMIT ARE SHOWN. 
NA - Not Analyzed 

SAMPLE ANALYSIS: VOA - Volatile Orgaric Analysts. EPA CLP (3/90 SOW) 

LCW • EPA Low Concentration Water Volatile Organic Analysis (CLP SOW OLC 02.1) 
LCW+3 - LCW plus Acrolein, AcrylonitrSe, and 2-CHoroethyi vinyl ether 

GWQP • Genera] Water Quality Parameters 
PPM - Priority Pollutant Metals (U - Unffltered; F - F9tered)(CLP/ILM04.0 / 04.1) 
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TABLE 16 (continued) 

COMPARISON OF HISTORIC GROUNDWATER VOC / INORGANIC ANALYTICAL RESULTS - AREA 56 

SAMPLE IDENTIFICATION 1 
SAMPLE DEPTH 
SAMPLE ANALYSIS - " ^ 

i. * 

W~- O f W i •" > V ^ 

* 56-MW4S 
* 1 1 189392 ~ £ 

VOA ^ PPM PPM *PPM PPM ^ PPM PPM *PPM PPM J PPM PPM PPM PPM PPM J PPM " PPM PPM PPMe PPM PPM PPM PPM PPM 

P P M * *  U  F  U  F " *  U  F  < -  U  F f U  F  U  F  ~  U -  F  U _  J F  F  & U  F ~ U  F  
U GWQP V N03 * N03 N03 LCW+3 N03 \cW+3 N03 LCW+3 N03 LCW+3 N03' LCW+3 N03 LCW+3 N03 ' N03 LCW+3 

i NJ 
PQLs 
(ppb) 

/Background 

(ppb)5 

SAMPLING ROUND „ ^ •*. * 
\ ^ \ ^ ~ -

h -*1 -

•"6/87 

"i 

^ 12/88 -5/94 ' 8/94 11/94 f 

V ! 

T * «* 
"• 2/95 5 ^ 7/95 „ 10/95 _2/96 5/96 v 9/96 12/96 

f „ 

VOLATILE ORGANICS (ppb) NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

ACETONE 
1,1,1-TRICHLOROETHANE 
TOLUENE 

0.1J 
1 

10 NA 
NA 
NA 

TOTAL XYLENES 
2-BUTANONE 
CHLOROBENZENE 

0.1J 2 
2 

NA 
NA 
NA 

ADDITIONAL VOA PEAKS 4J NA NA 

INORGANICS 
Priority Pollutant Metals (oob) 

Antimony 
Arsenic 
Bervllium 8 

2.6 3.3 
18.4 2.6 3.0 3.1 

0.32 

2.1 3.1 5.5 
4.9 4.7 

0.24 0.14 0.17 0.27 
2.8 2.9 

0.46 0.18 0.4 0.51 0.39 0.2 

3 
3 
1 

NA 
NA 
NA 

Cadmium 
Chromium 
Copper 

40 
281 
216 

237 
32.3 

72.5 150 2.6 30.4 3.1 
19.4 2.7 24.2 2.6 8.2 1.8 

1.1 
12 2.3 60 19.7 95.9 

38.2 3.2 12.5 8.6 13.4 
165 46.3 8.2 55.6 3 12.2 5.9 
25.3 30.5 29.1 10.6 14.2 14 

0.5 
1 
4 

7 
30 
32 

Mercury 
Lead 
Nickel 

3.1 
204 
117 

0.23 

306 183 

0.22 
12.5 18.9 3 
56.2 39.7 72.9 49.9 43.5 37.4 

0.15 
3.2 2.9 7.6 4.9 1.5 

29.2 29.4 35.4 33.3 28.8 19.8 

0.18 0.12 0.1 
17.5 1.3 13.5 7.2 29.3 18.7 15.1 12.6 
41.1 23.4 40 23.1 22.3 15.8 19.8 16 

0.05 
5 
4 

0.6 
20 
48 

Selenium 
Silver 
Thallium 

6 6.3 

3.9 3.8 

15 3.7 

28 

1.9 4 
1 
2 

5 
6 

NA 
Zinc 415 114 79.7 37.4 29.9 29.9 16.5 23.2 14 21.2 16.6 23.7 45.9 27.1 13.4 65.4 40.4 47.1 25.5 31.5 31.2 37.2 41 10 168 

Water Qltv. Parameters fDom) NA 
CHEMICAL OXYGEN DEMAND 
AMMONIA, AS N 
NITRATE, AS N 

NA 
NA 
4.6 

NA NA NA 
NA NA NA 

8.88 6.42 4.6 R 

NA NA NA 
NA NA NA 

0.149 5.25 4.4 

NA NA NA NA 
NA NA NA NA 
7.3 7.6 7.3 29.9 

NA 
200 

0.1 (ppm) 

NA 
NA 
NA 

TOTAL ORGANIC NITROGEN 
TOTAL ORGANIC CARBON 
TOTAL SUSPENDED SOLIDS 

NA 
1.5 
248 

NA NA NA 
NA NA NA 
NA NA NA 

NA NA NA 
NA NA NA 
NA NA NA 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

NA 
NA 
NA 

NA 
NA 
NA 

NOTES: ONLY CONCENTRATIONS THAT ARE ANALYTICALLY VALID AND ABOVE THE DETECTION LIMIT ARE SHOWN. 

NA - Not Analyzed 

'J* Qualifier: Indicates an estimated concentration 

SAMPLE ANALYSIS: VOA - Volatile Organic Analysis, EPA CLP (3/90 SOW) 

LCW - EPA Low Concentration Water Volatile Organic Analysis (CLP SOW OLC 02.1) 

LCW+3 • LCW plus Acrolein, Acrylonitrile, and 2-Chloroethyl vinyl ether 

PPM - Priority Pollutant Metals (U - Unfiltered; F - Filtered)(CLP/ILM04.0) 

N03 - Nitrate (EPA METHOD 353.2) 
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TABLE 16 (continued) 

COMPARISON OF HISTORIC GROUNDWATER VOC / INORGANIC ANALYTICAL RESULTS - AREA 56 

. -
SAMPLE IDENTIFICATION 
SAMPLE DEPTH 
SAMPLE ANALYSIS 

VOLATILE ORGANICS (ppb) NA NA NA NA NA NA NA NA NA NA NA NA 

ACETONE 
1,1,1-TRICHLOROETHANE 
TOLUENE 

10 NA 
NA 
NA 

TOTAL XYLENES 
2-BUTANONE 
CHLOROBENZENE 

1J 
2 
2 
1 

NA 
NA 
NA 

ADDITIONAL VOA PEAKS 4J NA NA 

INORGANICS 
Prioritv Pollutant Metals fDDb) 
Antimony 
Arsenic 
Beryllium 0.38 0.2 0.99 

3.3 

0.93 
1.5 
0.22 

1.4 
0.21 0.21 0.18 

1.1 

0.53 
3.4 

0.19 0.1 0.11 0.5 
21.8 
0.66 0.36 0.23 

3 
3 
1 

NA 
NA 
NA 

Cadmium 
Chromium 
Copper 

26.8 
11.6 

8 
1.7 

2.2 
1.6 10.6 

8 
1.8 
7.1 

1.3 
9.5 
8.3 

1.3 
1.8 
6.6 

13.5 
3.5 

88.1 
16.3 

1.8 
3.5 

19.2 
34.4 
8.6 

5.6 67.2 2.5 50.1 
15.8 

3.4 
12.8 

0.3 
20.2 

4 
2.6 
2.8 

250 
23.7 

1.3 
2.7 

0.68 
54.6 
5.9 4.6 

0.5 
1 
4 

7 
30 
32 

Mercury 
Lead 
Nickel 

6.6 
41.3 

3.4 
31.4 

5.4 
33 

1.4 
32 

3.9 
27.4 

1.1 
26.4 

7.4 
19.3 

5.4 
18.3 

3.3 
27.3 

1.7 
27.3 

0.13 
12 
39 

2.1 
23 

0.1 

13.3 10.2 
9.9 

16.3 
3 

14.3 
11.3 
22 

6.7 
15.2 18.8 

5.3 
13.1 

0.38 
33.4 
39.3 

5.6 
13.6 

0.37 
18.1 
36.4 

0.27 
7.8 
22.3 

0.05 
5 
4 

0.6 
20 
48 

Selenium 
Silver 
Thallium 

1.8 

1.1 

2.1 

1.2 

1.6 

1.7 

4 
3.7 

4 
1 
2 

5 
6 

NA 
Zinc ,24.8 23.8 17.8 19.8 19.2 13.1 8.7 9 9.2 11.1 22.9 27 36.2 3 17.7 31.2 23.4 10 168 

Water Qltv. Parameters fDDm) 
CHEMICAL OXYGEN DEMAND 
AMMONIA, AS N 
NITRATE, AS N 

NA 
NA 
6.1 

NA 
NA 

0.27 

NA 
NA 
5.9 

NA 
NA 
6 

NA 
NA 
5.8 

NA 
NA 
6.7 

NA 
NA 
4.5 

NA 
NA 
5.4 

NA 
NA 
5.8 

NA 
NA 
6.3 

NA 
NA 

<0.01* 

NA 
NA 

<0.01* 

NA 
200 

0.1 (ppm) 

NA 
NA 
NA 

TOTAL ORGANIC NITROGEN 
TOTAL ORGANIC CARBON 
TOTAL SUSPENDED SOLIDS 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
- NA 

NA 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

NOTES: ONLY CONCENTRATIONS THAT ARE ANALYTICALLY VALID AND ABOVE THE DETECTION LIMIT ARE SHOWN. 

NA - Not Analyzed 

'J* Qualifier: Indicates an estimated concentration 

SAMPLE ANALYSIS: VOA - Volatile Organic Analysts, EPA CLP {3/90 SOW) 

LCW - EPA Low Concentration Water Volatile Organic Analysis {CLP SOW OLC 02.1) 

LCW+3 - LCW plus Acrolein, Acrylonitrile, and 2-Chloroethyl vinyl ether 

PPM - Priority Pollutant Metals (U - Unfiltered; F - Filtered){CLP/ILM04.0) 

N03 - Nitrate (EPA METHOD 353.2) 

* - Nitrate analysis was not conducted by the laboratory; nitrite analysis was conducted and reported. 

Page 8 of 13 



TABLE 16 (continued) 

COMPARISON OF HISTORIC GROUNDWATER VOC/INORGANIC ANALYTICAL RESULTS - AREA 56 

SAMPLE IDENTIFICATION " 
SAMPLE DEPTH * * 
SAMPLE ANALYSIS X 

" * t \ "  *  *  > ' +  

•* ' 56-MW4S (continued) -• 

^PPM "" PPM PPM- PPM,. PPM PPM PPM PPM IpPM^ PPM" PPM PPM PPM PPM PPM ^PPM^ PPM_" PP&M PPM PPM PPM PPM PPM PPM 

,* U F ,/ U * ^ F" ^ F ' F U* F *U * * F "*\U F U ~ - lT ^ "U F U F F 

N03 v"t LCW+3 N03 A LCW+3 NOa"1" LCW+3 AN03 » LCW+3 N03 LCW+3 N03 LCW+3 N03 JLCW+3 -*N03 LCW+3*' N03 LCW+3 N03 LCW+3 N03 LCW+3 N03 LCW+3 

- NJ 
PQLs 
(ppb) 

5 

'Background •: 
^ 5(PP?b) 

f K "" 

t •> ^ 
SAMPLJNGROUND -

* \ 

r y>w " P \ 
^1/00 y 4/00i 7/00 v 10/00 & 

t S* 
f 1/01 „ 5/01 8/01- 11/01 

^ Af1"1 J* j. 

^ V 
^ 2/02 ^ 5/02 8/02 ^ 11/02 

~ 

VOLATILE ORGANICS (ppb) NA NA NA NA NA NA" NA NA NA NA NA NA 

ACETONE 
1,1,1 -TRICHLOROETHANE 
TOLUENE 

220 10 NA 
NA 
NA 

TOTAL XYLENES 
2-BUTANONE 
CHLOROBENZENE 0.4J 

2 
2 

NA 
NA 
NA 

ADDITIONAL VOA PEAKS 33JN NA NA 

INORGANICS 
Priority Pollutant Metals foDb) 
Antimony 
Arsenic 

Beryllium 

4.9 21.6 7.0B 
0.59 0.67 0.6 0.22 0.41B 0.38 0.34B 

2.6B 37.6B 
0.073B 

3 
3 
1 

NA 
NA 
NA 

Cadmium 

Chromium 
Copper 

0.56 0.32 0.5 0.35 0.44 
32.6 22.2 197 8.9 162/ 8.3 310 5.5B 

603 " 
12.4 10.3 31 2 26.8 2.1B 

0.48B 
71.2 2.7B 22.6 14.8B 41.4 6.6B 60.1/1 6.0B 

12" 
6.3B 5.0B 4.48B 3.7B 2.6B 8.0B 2.6B 

70.3 6.1B 36.4 8.5B 42.7 5.7B 1970 17.6B 

2.5B 5.6B 3.6B 103B 

0.5 
1 

4 

7 
30 

32 
Mercury 
Lead 
Nickel 

. 0.13 0.34 0.14B 
6.3 1.9 12.3 26.6 2.3 10.6 
22.5 38.7 52.8 34.6 135 92 246 217 

5.1 2.8B 3.6 4 8.6 
141 139 377 368 200 212 236 225 

1.4B 
7.9 1.9B 6.8 90.3 
216 202 206 198 184 174 348 181B 

0.05 
5 
4 

0.6 
20 
48 

Selenium 
Silver 
Thallium 

0.59 
4.6 8.9B 7.7B 7.9B 2.4B 

4 
1 
2 

5 
6 

NA 
Zinc 19.8 19.5 17.6 14.2 33.7 12.1 21.6 17.2B 16.4B 15.4B 18.1 B 23.1 31.4 45.7 19.6B 15.5B 12.4B 14.1B 10.7B 90.8B 10 168 

Water Qltv. Parameters (oeml 
CHEMICAL OXYGEN DEMAND 
AMMONIA, AS N 
NITRATE, AS N 

NA NA NA NA 
NA NA NA NA 
4.1 5.7 5.7 5.6 

NA NA NA NA 
NA NA NA NA 
3.9 4.8 3.9 3.3 

NA NA NA NA 
NA NA NA NA 
3 2.8 3.2 3.2 

NA 
200 

0.1 (ppm) 

NA 
NA 
NA 

TOTAL ORGANIC NITROGEN 
TOTAL ORGANIC CARBON 
TOTAL SUSPENDED SOLIDS 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

NA 
NA 
NA 

NA 
NA 
NA 

NOTES: ONLY CONCENTRATIONS THAT ARE ANALYTICALLY VALID AND ABOVE THE DETECTION LIMIT ARE SHOWN. 

NA - Not Analyzed 

"J" Qualifier: Indicates an estimated concentratbn 

"N" Qualifier: indicates the presumptive evidence of compound 

*B* Qualifier: Constituent also present in an associated blank 

SAMPLE ANALYSIS: VOA - Volatile Organic Analysis, EPA CLP (3/90 SOW) 

LCW - EPA Low Concentratbn Water Volatile Organic Analysis (CLP SOW OLC 02.1) 

LCW+3 • LCW plus Acrolein, Acrybnftrile, and 2-Chbroethyl vinyl ether 

PPM - Priority Pollutant Metals (U • Unfittered; F - Filtered)(CLP/ILM04.0/04.1) 

N03 - Nitrate (EPA METHOD 353.2 / 300.0) 

* - Nitrate analysis was not conducted by the laboratory; nitrite analysis was conducted and reported. 

** - Original sample and duplicate sample results. 
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TABLE 16 (continued) 

COMPARISON OF HISTORIC GROUNDWATER VOC/ INORGANIC ANALYTICAL RESULTS - AREA 56 

. :  '  ,  .  V j 
SAMPLE IDENTIFICATION _ t > 56-MW4S (continued) \v *• 

-NJ Background: 
SAMPLE DEPTH - rs f ~ 18 9 39 2 •4.- * t PQLs - (PPb)^ 
SAMPLE ANALYSIS - - PPM PPM".. PPM PPM n PPMfc PPM PPM PPM PPM, PPM PPM PPM PPM^ PPM PPM PPM PPM"V PPM PPM „ PPM., PPM PPM PPM* M (ppb) % 

1 F U Fr a U ,'F " F ,u -U F U F U~ ^ F U F u *• F 13 * * 
N03^ LCW+3 N03 - LCW+3 N03 "LCW+3 N03-- LCW+3 i N03 * LCW+3 N03 * LCW+3 N03 LCW+3 N03 LCW+3 N03 LCW+3 \ * LCW+3 N03 MLCW+3 N03 LCW+3 

•i „ * i, « ( 
SAMPLING ROUND * 

v > - , v-s 
^ 2/03 " *> * 5/03 ^ v ^8/03 / ^ 11/03 1 2/04- 5/04 8/04 - 11/04 

i 
'12/05 11 * 5/05 *8/05 < 11/05 

i. 
•S c-

v V 

* s ' * *•»-.»" - NT i * r ' -Vr-T" - t * * 

VOLATILE ORGANICS (ppb) NA NA NA NA NA NA NA NA NA NA NA 

ACETONE 5M 10 NA 
1,1,1-TRICHLOROETHANE NA 
TOLUENE 1 NA 
TOTAL XYLENES 2 NA 
2-BUTANONE 2 NA 
CHLOROBENZENE 1 NA 
ADDITIONAL VOA PEAKS 2.9JN 3.3JN NA NA 

INORGANICS 
Priority Pollutant Metals (DDb) 
Antimony 3 NA 
Arsenic 5.9B 11.5 3 NA 
Beryllium 0.20B 0.18B 0.33B 0.33B 1 NA 
Cadmium 0.5 7 
Chromium 358 5.7B 37.9 8.6B 469 81.3 46 6.5B 69.7 8.4B 66.6 7.2B 170 11.3 229 8.8B 122 31.3 764 30.5 139 52.3 1000 430 1 30 
Copper 14.78 3.9B 5.4B 3.0B 20.4B 4.5B 7.2B 4.5B 8.6B 4B 11.1 11.8B 3.6B 12.4 55.6 24.1 B 3.6B 4.7B 4.2B 20.1 B 15.6B 4 32 
Mercury 0.14B 0.44 0.005 0.6 
Lead 26.5 9.5 5.1B 4.8B 16.6 4.4 5.4 3.7 8.3 5.3 7.3 10.4 4.9 10.2 4.4 5 20 
Nickel 187 154 477 466 475 416 235 239 222 220 239' 232 202 188 255 235 474 394 270 212 332 335 956 913 4 48 
Selenium 5.7 5.7 4 5 
Silver 1 6 
Thallium 2 NA 
Zinc 5.1B 5.2B 8.6B 12.5B 7.3B 10.4B 14.9 11.3 14 10.1B 6.8B 2.7B 6.3B 13.7B 17.5B 10 168 

Water Qltv. Parameters loom) 
CHEMICAL OXYGEN DEMAND NA NA NA NA NA NA NA NA NA NA NA NA NA NA 
AMMONIA, AS N NA NA NA NA NA NA NA NA NA NA NA NA 200 NA 
NITRATE, AS N 4.2 4.4 5 2.8 2.81 2.83 2.34 2.30 2.69 2.73 2.51 2.4 0.1 (ppm) NA 
TOTAL ORGANIC NITROGEN NA NA NA NA NA NA NA NA NA NA NA NA NA NA 
TOTAL ORGANIC CARBON NA NA NA NA NA NA NA NA NA NA NA NA NA NA 
TOTAL SUSPENDED SOLIDS NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

NOTES: ONLY CONCENTRATIONS THAT ARE ANALYTICALLY VALID AND ABOVE THE DETECTION LIMIT ARE SHOWN. 

NA - Not Analyzed 

"J* Qualifier: Indicates an estimated concentration 

"N" QualBler: Indicates the presumptive evidence of compound 

"B* Qualifier: Constituent also present In an associated blank 

SAMPLE ANALYSIS: VOA - Volatile Organic Analysis, EPA CLP (3/90 SOW) 

LCW - EPA Low Concentration Water Volatile Organic Analysis (CLP SOW OLD 02.1} 

LCW+3 - LCW plus Acrolein, Acryionitrlle, and 2-Chloroethyl vinyl ether 

PPM - Priority Pollutant Metals (U - Unfiltered; F - Fiitered)(CLP/ILM04.0/04.1) 

N03 - Nitrate (EPA METHOD 353.2 / 300.0) 

* - Nitrate analysis was not conducted by the laboratory; nitrite analysis was conducted and reported. 

** - Original sample and duplicate sample results. 
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TABLE 16 (continued) 

COMPARISON OF HISTORIC GROUNDWATER VOC / INORGANIC ANALYTICAL RESULTS - AREA 56 

SAMPLE IDENTIFICATION % 
R -

56-MW4S (continued) • 
T , - ^ 

- NJ, ^Backgrounds 
SAMPLE DEPTH 18 9 39 2 V'.'.vp. PQLSc. (PPb),-
SAMPLE ANALYSIS r -.'PPM'-. PPM PPM + * PPM PPM PPM LL-SPPM?" PPM^ 4 PPM ^PPM^ PPM PPM PPM^. «• PPM PPM PPM PPM PPM -•S'PPM - — PPM 6 PPM PPM PPM PPM (ppb) 

U F T F *" U F ~ u"^ U ^ F *«. U F" U F U F U F U F U T U F 
} N03 . LCW+3 N03 LCW+3 N03 LCW+3 H, N03 LCW+3 N03' " LCW+3 N03 "LCW+3 N03 LCW+3 N03 iLCW+3 N03 LCW+3 N03 LCW+3 N03 LCW+3 N03 LCW+3 * 

SAMPLING ROUND 2/06 \ 5/06' „ i ""*8/06 ' 11/06 - '2/07 - 5/07 , „ -8/07 
1 

11/07 _ 
y •_ ' \ 
2/08, 5/08 8/08 * 11/08 J T- :;R -v <r • t V. _ b L V . . . O  

* - «• -
' -R V - " a 

VOLATILE ORGANICS (ppb) NA NA NA NA NA NA NA NA NA NA NA 

ACETONE 10 NA 
1,1,1-TRICHLOROETHANE 1 NA 
TOLUENE 1 NA 
TOTAL XYLENES 2 NA 
2-8UTANONE 2 NA 
CHLOROBENZENE 1 NA 
ADDITIONAL VOA PEAKS 2.5JN 4.8 NA NA 

INORGANICS 
Priority Pollutant Metals foDbl 
Antimony 8.3 J 3 NA 
Arsenic 17.6 4.8J 3.4J 2.1 B 0.90B 8.1 J 10.5 5.2 J 3 NA 
Beryllium 0.25N 0.21 N 0.2 0.2N 0.3J 0.30 J 0.30 J 0.44 J 1 NA 
Cadmium 0.97 0.47 J 0.60 J 0.5 7 
Chromium 225* 102N* 201 78.9 165 57 15,400 54.9 83 17 110 32 38 17 570 460 97.7 47.1 641 46.2 1130 95.3 28.1 E 14.1 E 1 30 
Copper 9.1 6.4 6.4 5.2 15.9 91.0 3.7 5.0J 5.6J 7.4J 4.2J 42.J 3.0J 13J 16J 18.4 19.1 J 5.6 J 30.2 18.7 J 4.5 J 3.0 J 4 32 
Mercury 0.28 0.058 J 0.033 J 0.05 0.6 
Lead 2.2 38.9*N 2.4*N 5.9 2.7J 4.1 5.2 14 1.5 8.0 J 3.8 J 18.2 6.3 J 5 20 
Nickel 389 350 265 302 305 318 594 250 180 190 160 160 110 120 410 960 189 199 276 148 334 322 172 139 4 48 
Selenium 4.2J 4 5 
Silver 0.52 1 6 
Thallium 6.1 J 6.4J 0.88B 2 NA 
Zinc 24.8 13J 12J 10J 12J 74 12.6BE 9.2 J 10.5 J 22.5 J 21.1 J 6.4 J 7.6 J 10 168 

Water Qitv. Parameters loom) 
CHEMICAL OXYGEN DEMAND NA NA NA NA NA NA NA NA NA NA NA NA NA NA 
AMMONIA, AS N NA NA NA NA NA NA NA NA NA NA NA NA 200 NA 
NITRATE, AS N 3.46 2.66 2.37 3.46 3.60 3.70 3.10 2.40 2.60 3.10 2.50 2.40 0.1 NA 
TOTAL ORGANIC NITROGEN NA NA NA NA NA NA NA NA NA NA NA NA NA NA 
TOTAL ORGANIC CARBON NA NA NA NA NA NA NA NA NA NA NA NA NA NA 
TOTAL SUSPENDED SOLIDS NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

NOTES: ONLY CONCENTRATIONS THAT ARE ANALYTICALLY VALID AND ABOVE THE DETECTION LIMIT ARE SHOWN. 

NA - Not Analyzed 

"J" Qualifier: Indicates an estimated concentration 

"N" Qualifier: Indicates the presumptive evidence of compound 

*E" Qualifier: Compounds whose concentrations exceed the upper limit of the calibration range of the instrument for that specific analysis 

SAMPLE ANALYSIS: VOA • Volatile Organic Analysis. EPA CLP (3/90 SOW) 

LCW • EPA Low Concentration Water Volatile Organic Analysis (CLP SOW OLC 02.1) 

LCW+3 • LCW plus Acrolein. Acryfonitrtle, and 2-Chloroethyl vinyl ether 

PPM - Priority Pollutant Metals (U - Unflltered; F - Flttered)(CLP/ILM04.0 / 04.1) 

N03 • Nitrate (EPA METHOD 353.2 / 300.0) 

* • Nitrate analysis was not conducted by the laboratory: nitrite analysis was conducted and reported. 

** - Original sample and duplicate sample results. 
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TABLE 16 (continued) 

COMPARISON OF HISTORIC GROUNDWATER VOC/INORGANIC ANALYTICAL RESULTS - AREA 56 

sample"identification t * 
SAMPLE DEPTH t ' 7 
SAMPLE ANALYSIS 

< - > \ Lr V 
PPM PPM LCW+3 / PPM -LCW+3 PPM LCW+3 PP 

U F PPM U F PPM U F PPM U * F 

N03 LCW+3 N03 " N03 % N03 ^ 

56-MW4S (continued) ^ i 

^ 18 9 39 2 t "" i ^ J ^ 1 c f < 

M "LQW+3 * rPPM LCW+3 PPM W LCW+3y PPM„ LCW+3 PPM ^ LCW+3 - PPM^ LCW+3 PF>M LCW+3 ""PPM LCW+3 PPM^ 

PPM Uv F PPM U F PPM U F PPM U F PPM U F PPM U F ^ PPM U F PPM U F 1 

N03 ^ N03 NQ3^ N03 " NQ3 NQ3 NQ3 NO 

wNJsJ 
PQLs 

v(ppb) 

Background 
(PPb) 

I 

SAMPLING ROUND <• 
a:;-.;..' ^. .• • • - -r.'.r - vl •. 
/ —2/09 ^ 6/09 * 9/09 12/09 * 

* j - x" ' ' * J " t-J \ J ->s i" 
+ , r w I , „J 

3/1o" ^ 6/10 9/10 ? 12/10 3/11 ** p ,6/11-v *9/11*', ' 12/11 J 

V » ^ Ck T 7 y * -V * 

Z-^ „ 

VOLATILE ORGANICS (ppb) NA 

ACETONE 
1,1,1-TRICHLOROETHANE 
TOLUENE 

10 
1 
1 

NA 
NA 
NA 

TOTAL XYLENES 
2-BUTANONE 
CHLOROBENZENE 

2 
2 
1 

NA 
NA 
NA 

ADDITIONAL VOA PEAKS NA NA 

INORGANICS 
Priority Pollutant Metals foDbl 
Antimony 
Arsenic 
Beryllium 

3.4 J 29.2 
0.54 J 0.27 J 

7.7 J 
0.30 J 

11.0 J 

0.23 J 0.25 J 

3 
3 
1 

NA 
NA 
NA 

Cadmium 
Chromium 
Copper 

0.84 J 
21.5 22.9 56.9 13.6 17.8 7.7 J 44 11.7 
2.7 J 4.3 J 5.6 J 3.6 J 

0.77 J 
186 8.9 J 406 30.5 510 60.1 182 20.2 
4.3 J 8.1 J 4.9 J 6.4 J 5.4 J 4.0 J 

3.8 J 
355 16.4 82.3 18.2 69.9* 16.6* 69.9 19.3 
7.1 J 3.2 J 3.3 J 3.8 J 5.4 J 3.7 J 

0.5 
1 
4 

7 
30 
32 

Mercury 
Lead 
Nickel 

2.6 J 
4.2 J 5.5 J 

71 116 80.3 71.2 64.5 62.7 79.7 69.8 
4.2 J 4.4 J 3.7 J 
68.0 67.8 96.0 92.6 56.3 63.3 63.7 79.1 

0.067 J 0.037 J 
4.8 J 15.5 3.0 J 
48.9 51.3 119 123 98.6 102 155 148 

0.05 
5 
4 

0.6 
20 
48 

Selenium 
Silver 
Thallium 

4.7 J 
1.4 J 2.9 J 

4.8 J 

1.8 J 

103 

10.2 J 

4 
1 
2 

5 
6 

NA 
Zinc 

Water Qltv. Parameters fDDm) 

9.5 J 16 13.1 J 11.4 J 9.9 J 11.7 J 5.4J 6.2 J 7.8 J 8.3J 19.9 J 8.6 J 6.4 J 9.8 J 7.9 J 50.6 J 60.6 10 168 

CHEMICAL OXYGEN DEMAND 
AMMONIA, AS N 

NITRATE, AS N 

NA NA NA NA 
NA NA NA NA 

2.40 3.5 3.90 3.9 4.4 

NA NA NA NA 
NA NA NA NA 

1.3 H 3.5 4.9 3.7 

NA NA NA NA 
NA NA NA NA 

3.5 3.9 3.2 3.2 

NA 
200 
0.1 

(ppm) 

NA 
NA 

NA 
TOTAL ORGANIC NITROGEN 
TOTAL ORGANIC CARBON 
TOTAL SUSPENDED SOLIDS 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

NA 
NA 
NA 

NA 
NA 
NA 

NOTES: ONLY CONCENTRATIONS THAT ARE ANALYTICALLY VALID AND ABOVE THE DETECTION LIMIT ARE SHOWN. 

NA - Not Analyzed 

*J" Qualifier: Indicates art estimated concentration 

"H" Qualifier: Sample was prepared and/or analyzed beyond the specified holding time 

SAMPLE ANALYSIS: VOA • Volatile Organic Analysis. EPA CLP (3/90 SOW) 

LCW • EPA Low Concentration Water Volatile Organic Analysis (CLP SOW OLC 02.1) 

LCW+3 - LCW plus Acrolein, Acrylonitrile. and 2-Chloroethyt vinyl ether 

PPM - Priority Pollutant Metals (U - Unfiltered; F • Fi!tered)(CLP/ILM04.0 / 04.1) 

N03 - Nitrate (EPA METHOD 353.2 / 300.0 or Standard Method 4500) 

* - Nitrate analysis was not conducted by the laboratory; nitrite analysis was conducted and reported. 

** - Original sample and duplicate sample results. 
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TABLE 16 (continued) 

COMPARISON OF HISTORIC GROUNDWATER VOC / INORGANIC ANALYTICAL RESULTS - AREA 56 

SAMPLE IDENTIFICATION * ^ ^ t 56 MW4S (continued) ^ " 
SAMPLE DEPTH r 18 9 392 ' i - 1 * _ c - ^ K « 
SAMPLE ANALYSIS ' LCW+3 PPM LCW+3 PPM LCW+3" PPMN LCW+3 0 PPM" LCW+3 PPM LCW+3 PPM LCW+3 PPM LCW+3 PPM 

1 - PPM "0M F PPM U F1 PPM U F PPM U„ F PPM U F ; PPM U F PPM U F PPM U F 
* N03 N03 C N03 * N03 1 N03 " N03 -N03 i N03 

- NJ 
PQLs* 
(PPb) 

^Back
ground 

*;(ppb) 

- 1 
SAMPLING ROUND b r , 3/12 6/12 <£ * 9/12 t ' Jr{ 12/12 v 

V r ] 
3/13 ^ r 6/13 4 ^ 9/13 t 12/13 

.r - - * { 

i v 

% x 1 

VOLATILE ORGANICS (ppb) 

ACETONE 
1,1,1-TRICHLOROETHANE 
TOLUENE 

10 NA 
NA 
NA 

TOTAL XYLENES 
2-BUTANONE 
CHLOROBENZENE 

2 
2 
1 

NA 
NA 
NA 

ADDITIONAL VOA PEAKS NA NA 

INORGANICS 
Prioritv Pollutant Metals fDDb) 
Antimony 
Arsenic 
Beryllium 

3.4 
0.30 J 0.25 J 0.23 J 0.26 J 0.20 J 0.23 J 

2.1 J 
0.16 J 0.40 J 0.33 J 

3 
3 
1 

NA 
NA 
NA 

Cadmium 
Chromium 
Copper 

0.44 J 0.56 J 
491 38.5 117 18.1 47.2 14.0 49.7 31.5 

3.8 J 1.9 J 2.0 J 1.7 J 

0.32 J 
93.5 39.8 36.8 26.6 96.0 22.0 57.2 28.8 
2.6 J 1.4 J 7.1 J 4.3 J 2.9 J 

0.5 
1 
4 

7 
30 
32 

Mercury 
Lead 
Nickel 

0.13 J 
3.5 J 3.4 J 2.9 J 3.6 J 2.5 J 3.7 J 
277 263 161 155 126 128 309 336 

2.8 J 
520 505 265 261 123 119 154 152 

0.05 
5 
4 

0.6 
20 
48 

Selenium 
Silver 
Thallium 3.1 J 2.2 J 

4 
1 
2 

5 
6 

NA 
Zinc 

Water Qltv. Parameters (Doml 

6.4 J 6.8 J 6.5 J 7.6 J 7.4 J 13.0 J 3.9 J 3.9 J 16.9 J 14.5 J 10 168 

CHEMICAL OXYGEN DEMAND 
AMMONIA, AS N 

NITRATE, AS N 

NA NA NA NA 
NA NA NA NA 

4.2 3.9 4.9 H 4.9 

NA NA NA NA 
NA NA NA NA 

3.7 3.8 3.9 2.9 

NA 
200 
0.1 

(ppm) 

NA 
NA 

NA 
TOTAL ORGANIC NITROGEN 
TOTAL ORGANIC CARBON 
TOTAL SUSPENDED SOLIDS 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

NA 
NA 
NA 

NA 
NA 
NA 

NOTES: ONLY CONCENTRATIONS THAT ARE ANALYTICALLY VALID AND ABOVE THE DETECTION LIMIT ARE SHOWN. 

NA - Not Analyzed 

"J" Qualifier: Indicates an estimated concentration 

"H" Qualifier: Sample was prepared and/or analyzed beyond the specified holding time 

SAMPLE ANALYSIS: VOA - Volatile Organic Analysis, EPA CLP (3/90 SOW) 
LCW - EPA Low Concentration Water Volatile Organic Analysis (CLP SOW OLC 02.1) 
LCW+3 - LCW plus Acrolein, Acryionltrile. and 2-Chloroethyl vinyl ether 

PPM - Priority Pollutant Metals (U • UnflRered; F - Filtered)(CLP/ILM04.0 /04.1) 
N03 - Nitrate (EPA METHOD 353.2 / 300.0 or Standard Method 4500) 
* - Nitrate analysis was not conducted by the laboratory: nitrite analysis was conducted and reported. 
** • Original sample and duplicate sample results. 
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Î 7 '<• , >• v„... 

SHKv 
\X 

' A) Vi 
' <&•"* ?$'[ • t-\ /hi' 

f,M s"" 
's y'/ 

• <!&*• ' 
£~ !f A 

• A' ' , -A 

. 1 ^—g"——wi. J «... J kw h\ I •'''.' 
=ss-r-~— ~/±A&y /!? kt\ \  

—I I I  \ / 

iliw w y 5 I 
i vy •••W A 

iKfc 1/ ^ 

291J \ 1/^ 

. ,^A-MW5S . . . 

.,;!:'M.. -..MA: . ' : 

i IR: 
NOTE: 
DRAWING TAKEN FROM AERIAL 
MAP BY AXIS GEOSPAT1AL; DATE 
OF PHOTOGRAPHY-APRIL 4, 2010. 

J:\CAD\162662\000180\000501\Sept 2013\ 
Figure 1 & 6.dwg Layout:FIGURE 1 October 01, 2013-9:49AM KHollenbeck 

A-MW1S-^- MONITORING WELL 

21 Griffin Road North 
Windsor, CT 06095 

(860) 298-9692 

FAA WILLIAM J. HUGHES TECHNICAL CENTER 
ANNUAL GROUNDWATER AND SURFACE WATER 

SAMPLING RESULTS REPORT 

FIGURE 1. 
AREA A 

LOCATION OF MONITORING WELLS 



O 0 

-"B-MWlJ 
. > : V 

f. ^B:|VSW14D'% 

\V 

J. '47 30,90' 

( y j  n  

2\ r 
-B-MW14 

'x. z:4'x* xsx 
X* 

N *-

NX"' 
V\y--' 

:w/ 

w 
jfc. w / p I-M&1S 

W 

>^L&3 \ N 

V, 

.w 
. B-MW15S 

„„-MW15l \ 

f \ f V B-MWI^Wv-V... W~ 

^ ~N^ o ^ ' *v B-MW9S 

,/ 

' B-MW3S ^' 

B-MW4S 

¥ 

rx 

i \ : / 

-f: > '•A WW _S^ 
W„, \ 

W' 

•-.. -^woern 

B^MW7S 
B-MW7C 
B-M1iV7j 

^Wv,.,j 

'•$• ^B-MW5S 

\,, 

www -"""' I / \ 
>AZ \ \ \ 

... >•>/ •': 

X 

,, ^XxXX 
XCX-'X>a 

X\ X 

n 
/•L%Sp--/ 

"..w^i... 

1-SG5 _ 

^ B-SW3-* ^<4* B-SW2— ^ - >». , 
"V *auu ^/-dK / J 
d - x .  o ^ s t v ' ^ :  

\/V-w r ... ^ 
f" B MW12S NX~? v"^. 

/•*sa«4? \ / i \ \—<y, ( /-: 7 \ - • vY\ A, \ --..A " 

».^*iggyggS Ei3p-^12^'VZ \ y~~ -

?w~ ̂ zzwXwi w/ •tr~-
.UUBQ-# ' I f /•' 'l^7 ,)SB-PZ10.{fe ' B-MWGS " 

/./ . ,  ,  f \¥> c-'^^"ia--pz3'Icp??T/f::(' *«-
)$4!W13MWSr B-EW2S 

11 nil 

i.--"'""'!,.^—-. Y\ \\ w 1/ J 
B-MW2S \\ \\ 

) 

,. ^.E,4'7h 

-v. x K*~r'\ C\(8^s ' 

soor ~K -v_/ 
J A 

~—J\y—7 s-fy-J 
iA-

•~/i - '-y\ v /x* 
?V~\ •nK \V7 "3 

tT" 
•̂ £lAspxr^ , XA 

\„/'v 

X X ? ) x " i X  J , . ,  
"""; X \ 
iX/'' ,..''X'x f/ 

; i • Z-JiiVsA: I 
/ /A 

s V. >>• 

- B-OW4 
" V / / 
• B-OW3 / 

- ^ 
>23 - A "-A">-("-•» ^"'' 
i'l A 

3-SW1 J B-P25^ 

B-PZ4'; 

B-PZ7^ 

B-PZJ2 

ixB-EW5S// 1 X B-PZ14_ 

^SG2 
iweSlSS 

^ -
'B-BJwhs j- i 

B-MWIII //,-» yy /p I Ik-, AX 
iB-iyiwiiDA/^'''^A;w_y«# } br,y—x \ 7 
715- '- / -̂̂ rrK & , Ugjjĵ 7| 
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NOTE: 
DRAWING TAKEN FROM AERIAL 
MAP BY AXIS GEOSPATIAL; DATE 
OF PHOTOGRAPHY-APRIL 4, 2010. 

LEGEND 

b-owi 
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MONITORING WELL LOCATION 

PIEZOMETER LOCATION 

EXTRACTION WELL LOCATION 

OBSERVATION WELL LOCATION 

INJECTION WELL LOCATION 
STREAM GAUGE LOCATION 
SURFACE WATER LOCATION 

30—— GROUNDWATER CONTOUR ON 09/11/13 WITH ELEVATION 
(FT. NAVD88) (DASHED WHERE INFERRED) 

— APPROXIMATE DEEP GROUNDWATER FLOW DIRECTION -

(30.06) GROUNDWATER ELEVATION ON 09/11/13 (FT. NAVD88) 

TRC 21 Griffin Road North 
Windsor, CT 06095 

(860) 298-9692 

FAA WILLIAM "J. HUGHES TECHNICAL CENTER 
ANNUAL GROUNDWATER AND SURFACE WATER 

SAMPLING RESULTS REPORT 

200' 400' 

GRAPHIC SCALE 

FIGURE 7C 
AREA B 

CONTOURED WATER LEVEL ELEVATIONS 
DEEP AQUIFER - 09/11/13 



NOTE: 
DRAWING TAKEN FROM AERIAL 
MAP BY AXIS GEOSPAT1AL; OATE 
OF PHOTOGRAPHY-APRIL 4, 2010. B-MW15 

-0-
B-PZ1 

* B-EW.1 

-<•> B-OW1 

HI B-IW1 

• SG-1 

PIEZOMETER LOCATION 

STREAM GAUGE LOCATION 

(33.57) 

(NM) 

GROUNDWATER CONTOUR ON 12/09/13 WITH ELEVATION 
(FT. NAVD88) (DASHED WHERE INFERRED) 
APPROXIMATE DEEP GROUNDWATER FLOW DIRECTION 

GROUNDWATER ELEVATION ON 12/09/13 (FT. NAVD88) 

NOT MEASURED 

A B-SW1 SURFACE WATER LOCATION 
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400' 

GRAPHIC SCALE 

FAA WILLIAM J. HUGHES TECHNICAL CENTER 
ANNUAL GROUNDWATER AND SURFACE WATER 

SAMPLING RESULTS REPORT 

FIGURE 7C 
AREA B 

CONTOURED WATER LEVEL ELEVATIONS 
DEEP AQUIFER -12/09/13 



NOTE: : 
"YGATx"sKEGNEolp°AmuIADLATE ^ C"MW1S MONITORING WELL 
OF PHOTOGRAPHY-APRIL 4, 2010. A BUT_1 BUTLER AVIATION 

MONITORING WELL 
(35 26) GROUNDWATER ELEVATION 

IN WELL ON 03/25/13 
(FT. NAVD88) 
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GROUNDWATER CONTOUR ON 
03/25/13 WITH ELEVATION 
(FT. NAVD88) 
(DASHED WHERE INFERRED) 

PRESUMED DIRECTION OF 
GROUNDWATER FLOW 

21 Griffin Road North 
Windsor, CT 06095 

(860) 298-9692 

FAA WILLIAM J. HUGHES TECHNICAL CENTER 
ANNUAL GROUNDWATER AND SURFACE WATER 

SAMPLING RESULTS REPORT 

FIGURE 8. 
AREA C 

CONTOURED WATER LEVEL 

ELEVATIONS - 03/25/13 



NOTE: ========== 
DRAWING TAKEN FROM AERIAL C-Ml/VIS MONITORING WELL 34 MAP BY AXIS GEOSPATIAL; OATE ^raVV10 M U l N l l u m i N G  WDLL. 
OF PHOTOGRAPHY-APRIL 4. 2010. A BUT.., BUTLER AVIATION 

MONITORING WELL 
1 (34.69) GROUNDWATER ELEVATION 

IN WELL ON 06/11/13 
(FT. NAVD88) 
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Figure 3 Ic 8.dwg Loyout:FlGURE 8 June 27, 2013—9:49AM KHollenbeck 

GROUNDWATER CONTOUR ON 
06/11/13 WITH ELEVATION 
(FT. NAVD88) 
(DASHED WHERE INFERRED) 

PRESUMED DIRECTION OF 
GROUNDWATER FLOW 

21 Griffin Road North 
Windsor, CT 06095 

(860) 298-9692 

FAA WILLIAM J. HUGHES TECHNICAL CENTER 
ANNUAL GROUNDWATER AND SURFACE WATER 

SAMPLING RESULTS REPORT 

FIGURE 8. 
AREA C 

CONTOURED WATER LEVEL 
ELEVATIONS-06/11/13 

I 



NOTE: 
DRAWING TAKEN FROM AERIAL C-MW1S MONITORING WELL 32 MAP BY AXIS GEOSPATIAL; DATE v-mvvl° 
OF PHOTOGRAPHY-APRIL 4, 2010. A BUT_1 BUTLER AVIATION 

MONITORING WELL 
' (32.63) GROUNDWATER ELEVATION 

IN WELL ON 09/13/13 
(FT. NAVD88) 
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GROUNDWATER CONTOUR ON 
09/13/13 WITH ELEVATION 
(FT. NAVD88) 
(DASHED WHERE INFERRED) 

PRESUMED DIRECTION OF 
GROUNDWATER FLOW 

21 Griffin Road North 
Windsor, CT 06095 

(860) 298-9692 

FAA WILLIAM J. HUGHES TECHNICAL CENTER 
ANNUAL GROUNDWATER AND SURFACE WATER 

SAMPLING RESULTS REPORT 

FIGURE 8. 
AREA C 

CONTOURED WATER LEVEL 
ELEVATIONS-09/13/13 



NOTE nuic.. 

SRAAPTYG^SKECNEO1P°AM.AAELRIADLATE + C-MW1S MONITORING WELL 
OF PHOTOGRAPHY—APRIL 4, 2010. A BUT_., BUTLER AVIATION 

MONITORING WELL 
(3411) GROUNDWATER ELEVATION 

IN WELL ON 12/12/13 
1 (FT. NAVD88) 
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GROUNDWATER CONTOUR ON 
12/12/13 WITH ELEVATION 
(FT. NAVD88) 
(DASHED WHERE INFERRED) 

PRESUMED DIRECTION OF 
GROUNDWATER FLOW 

21 Griffin Road North 
Windsor, CT 06095 

(860) 298-9692 

FAA WILLIAM J. HUGHES TECHNICAL CENTER 
ANNUAL GROUNDWATER AND SURFACE WATER 

SAMPLING RESULTS REPORT 

FIGURE 8. 
AREA C 

CONTOURED WATER LEVEL 
ELEVATIONS -12/12/13 



NOTE: 
DRAWING TAKEN FROM AERIAL 
MAP BY AXIS GEOSPATIAL; DATE 

LEGEND 
OF PHOTOGRAPHY-APRIL 4, 2010. R-MW1S MONITORING WELL INSTALLED 52-

DURING PHASE II INVESTIGATION 
-A- R-MW4S MONITORING WELL INSTALLED 

DURING SUPPLEMENTAL 
INVESTIGATIONS 

(56.27) GROUNDWATER ELEVATION IN WELL 
ON 03/27/13 (FT. NAVD88) 
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GROUNDWATER CONTOUR ON 
03/27/13 WITH ELEVATION 
(FT. NAVD88) 
(DASHED WHERE INFERRED) 

PRESUMED DIRECTION OF 
GROUNDWATER FLOW 

TRC 21 Griffin Road North 
Windsor, CT 06095 

(860) 298-9692 

FAA WILLIAM J. HUGHES TECHNICAL CENTER 
ANNUAL GROUNDWATER AND SURFACE WATER 

SAMPLING RESULTS REPORT 

FIGURE 9. 
AREA R 

CONTOURED WATER LEVEL 
ELEVATIONS - 03/27/13 



NOTE: 
DRAWING TAKEN FROM AERIAL 
MAP BY AXIS GEOSPAT1AU DATE 
OF PHOTOGRAPHY-APRIL 4. 2010. ^ R^|W1S MONITORING WELL INSTALLED 

DURING PHASE II INVESTIGATION 
-A- R-MW3S MONITORING WELL INSTALLED 

; DURING SUPPLEMENTAL 
' INVESTIGATIONS 

(56.01) GROUNDWATER ELEVATION IN WELL 
ON 06/12/13 (FT. NAVD88) 
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56 — • GROUNDWATER CONTOUR ON 
06/12/13 WITH ELEVATION 
(FT. NAVD88) 
(DASHED WHERE INFERRED) 

PRESUMED DIRECTION OF 
GROUNDWATER FLOW 

21 Griffin Road North 
Windsor, CT 06095 

(860) 298-9692 

FAA WILLIAM J. HUGHES TECHNICAL CENTER 
ANNUAL GROUNDWATER AND SURFACE WATER 

SAMPLING RESULTS REPORT 

FIGURE 9. 
AREAR 

CONTOURED WATER LEVEL 
ELEVATIONS -06/12/13 



NOTE: 
DRAWING TAKEN FROM AERIAL 
MAP BY AXIS GEOSPATIAL; DATE 
OF PHOTOGRAPHY-APRIL 4, 2010. ^ R.MW1S MONITORING WELL INSTALLED 53.5— • 

DURING PHASE II INVESTIGATION 
-A- R-MW3S MONITORING WELL INSTALLED 

DURING SUPPLEMENTAL 
INVESTIGATIONS _ 

• (53.26) GROUNDWATER ELEVATION IN WELL 
ON 09/12/13 (FT. NAVD88) 
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GROUNDWATER CONTOUR ON 
09/12/13 WITH ELEVATION 
(FT. NAVD88) 
(DASHED WHERE INFERRED) 

PRESUMED DIRECTION OF 
GROUNDWATER FLOW 

21 Griffin Road North 
Windsor, CT 06095 

(860) 298-9692 

FAA WILLIAM J. HUGHES TECHNICAL CENTER 
ANNUAL GROUNDWATER AND SURFACE WATER 

SAMPLING RESULTS REPORT 

FIGURE 9. 
AREAR 

CONTOURED WATER LEVEL 
ELEVATIONS-09/12/13 
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NOTE: LEGEND 
DRAWING TAKEN FROM AERIAL 
MAP BY AXIS GEOSPATIAL; DATE 
OF PHOTOGRAPHY-APRIL 4. 2010. ^.R.MW1S MONITORING WELL INSTALLED 51.80-

DURING PHASE II INVESTIGATION 
A- R-MW3S MONITORING WELL INSTALLED 

DURING SUPPLEMENTAL 
INVESTIGATIONS 

(52.22) GROUNDWATER ELEVATION IN WELL 
ON 12/11/13 (FT. NAVD88) 
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21 Griffin Road North 
Windsor, CT 06095 

(860) 298-9692 

GROUNDWATER CONTOUR ON 
12/11/13 WITH ELEVATION (FT. 
NAVD88) 
(DASHED WHERE INFERRED) 

PRESUMED DIRECTION OF 
GROUNDWATER FLOW 

FAA WILLIAM J. HUGHES TECHNICAL CENTER 
ANNUAL GROUNDWATER AND SURFACE WATER 

SAMPLING RESULTS REPORT 

FIGURE 9. 
AREAR 

CONTOURED WATER LEVEL 

ELEVATIONS -12/11/13 



*0 
NOTE: 
DRAWING TAKEN FROM AERIAL 
MAP BY AXIS GEOSPATIAL; DATE MAP BY AXIS GtOSPAMAL; OA It —r 
OF PHOTOGRAPHY-APRIL 4, 2010. 56-MW1S MONITORING WELL 

(38.40) GROUNDWATER ELEVATION 
IN WELL ON 03/25/13 
(FT. NAVD88) 
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36— GROUNDWATER CONTOUR ON 
03/25/13 WITH ELEVATION 
(FT. NAVD88) 
(DASHED WHERE INFERRED) 

PRESUMED DIRECTION OF 
GROUNDWATER FLOW 

^TRC 
21 Griffin Road North 

Windsor, CT 06095 
(860) 298-9692 

FAA WILLIAM J. HUGHES TECHNICAL CENTER 
ANNUAL GROUNDWATER AND SURFACE WATER 

SAMPLING RESULTS REPORT 

FIGURE 10A. 
AREA 56 

CONTOURED WATER LEVEL ELEVATIONS 

SHALLOW AQUIFER - 03/25/13 



NOTE: 
DRAWING TAKEN FROM AERIAL 
MAP BY AXIS GEOSPAT1AL; DATE mnr di ham ubv/drniinbf i/n i •_ , 
OF PHOTOGRAPHY-APRIL 4, 2010. 56-MW1S MONITORING WELL 

(3&59) GROUNDWATER ELEVATION 
IN WELL ON 06/11/13 
(FT. NAVD88) 
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GROUNDWATER CONTOUR ON 
06/11/13 WITH ELEVATION 
(FT. NAVD88) 
(DASHED WHERE INFERRED) 

PRESUMED DIRECTION OF 
GROUNDWATER FLOW 

21 Griffin Road North 
Windsor, CT 06095 

(860) 298-9692 

FAA WILLIAM J. HUGHES TECHNICAL CENTER 
ANNUAL GROUNDWATER AND SURFACE WATER 

SAMPLING RESULTS REPORT 

FIGURE 10A. 
AREA 56 

CONTOURED WATER LEVEL ELEVATIONS 
SHALLOW AQUIFER - 06/11/13 



NOTE: 
DRAWING TAKEN FROM AERIAL 
MAP BY AXIS GEOSPATIAL; DATE 

LEGEND 
MAP BY AXIS uluspaiial; UAit —r __ 
OF PHOTOGRAPHY-APRIL 4, 2010. 56-MW1S MONITORING WELL 37 

(37.70) GROUNDWATER ELEVATION 
IN WELL ON 09/12/13 
(FT. NAVD88) 
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GROUNDWATER CONTOUR ON 
09/12/13 WITH ELEVATION 
(FT. NAVD88) 
(DASHED WHERE INFERRED) 

PRESUMED DIRECTION OF 
GROUNDWATER FLOW 

CTRC 
21 Griffin Road North 

Windsor, CT 06095 
(860) 298-9692 

FAA WILLIAM J. HUGHES TECHNICAL CENTER 
ANNUAL GROUNDWATER AND SURFACE WATER 

SAMPLING RESULTS REPORT 

FIGURE 10A. 
AREA 56 

CONTOURED WATER LEVEL ELEVATIONS 
SHALLOW AQUIFER - 09/12/13 



NOTE. 
DRAWING TAKEN FROM AERIAL 
MAP BY AXIS GEOSPATIAL; DATE MAP BY AXIS GEOSPATIAL; DATE ~r — 
OF PHOTOGRAPHY-APRIL 4. 2010. 56-MW1S MONITORING WELL 

(36.37) GROUNDWATER ELEVATION 
IN WELL ON 12/09/13 
(FT. NAVD88) 
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Figure 5 tc 10o-10b.dwg Layout:FIGURE 10a March 11. 2014-9:25AM KHollenbeck 

34— 
GROUNDWATER CONTOUR ON 
12/09/13 WITH ELEVATION 
(FT. NAVD88) 
(DASHED WHERE INFERRED) 

PRESUMED DIRECTION OF 
GROUNDWATER FLOW 

©TRC 21 Griffin Road North 
Windsor, CT 06095 

(860) 298-9692 

FAA WILLIAM J. HUGHES TECHNICAL CENTER 
ANNUAL GROUNDWATER AND SURFACE WATER 

SAMPLING RESULTS REPORT 

FIGURE 10A. 
AREA 56 

CONTOURED WATER LEVEL ELEVATIONS 
SHALLOW AQUIFER -12/09/13 



NOTE: 
DRAWING TAKEN FROM AERIAL 
MAP BY AXIS GEOSPATIAL; DATE 

w \ \ m 
LEGEND 

M«r 01 «AIO v7c.vor«ii«u, 1c. , 
OF PHOTOGRAPHY-APRIL 4, 2010. 56-MW2D MONITORING WELL 

(33.00) GROUNDWATER ELEVATION 
IN WELL ON 03/25/13 
(FT. NAVD88) 
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32- GROUNDWATER CONTOUR ON 
03/25/13 WITH ELEVATION 
(FT. NAVD88) 
(DASHED WHERE INFERRED) 

PRESUMED DIRECTION OF 
GROUNDWATER FLOW 

CTRC 21 Griffin Road North 
Windsor, CT 06095 

(860) 298-9692 

FAA WILLIAM J. HUGHES TECHNICAL CENTER 
ANNUAL GROUNDWATER AND SURFACE WATER 

SAMPLING RESULTS REPORT 

FIGURE 10B. 
AREA 56 

CONTOURED WATER LEVEL ELEVATIONS 
DEEP AQUIFER-03/25/13 
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NOTE: 
DRAWING TAKEN FROM AERIAL 
MAP BY AXIS GEOSPATIAL; DATE 

21 Griffin Road North 
Windsor, CT 06095 

(860) 298-9692 

MAP BY AXIS uLUdrAIIAL; UAIt —7 
OF PHOTOGRAPHY-APRIL 4, 2010. 56-MW2D MONITORING WELL 

(31.95) GROUNDWATER ELEVATION 
IN WELL ON 06/11/13 
(FT. NAVD88) 
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GROUNDWATER CONTOUR ON 
06/11/13 WITH ELEVATION 
(FT. NAVD88) 
(DASHED WHERE INFERRED) 

PRESUMED DIRECTION OF 
GROUNDWATER FLOW 

FAA WILLIAM J. HUGHES TECHNICAL CENTER 
ANNUAL GROUNDWATER AND SURFACE WATER 

SAMPLING RESULTS REPORT 

FIGURE 10B. 
AREA 56 

CONTOURED WATER LEVEL ELEVATIONS 
DEEP AQUIFER-06/11/13 



NOTE: 
DRAWING TAKEN FROM AERIAL 
MAP BY AXIS GEOSPATIAL; DATE MAP BY AXIS GEOSPAIIAL; UAIt —r 
OF PHOTOGRAPHY-APRIL 4, 2010. 56-MW2D MONITORING WELL 

(33.52) GROUNDWATER ELEVATION 
IN WELL ON 09/12/13 
(FT. NAVD88) 
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GROUNDWATER CONTOUR ON 
09/12/13 WITH ELEVATION 
(FT. NAVD88) 
(DASHED WHERE INFERRED) 

PRESUMED DIRECTION OF 
GROUNDWATER FLOW 

21 Griffin Road North 
Windsor, CT 06095 

(860) 298-9692 

FAA WILLIAM J. HUGHES TECHNICAL CENTER 
ANNUAL GROUNDWATER AND SURFACE WATER 

SAMPLING RESULTS REPORT 

FIGURE 10B. 
AREA 56 

CONTOURED WATER LEVEL ELEVATIONS 
DEEP AQUIFER-09/12/13 



NOTE: 
DRAWING TAKEN FROM AERIAL 
MAP BY AXIS GEOSPATIAL; DATE MAP BY AXIS GEOSPATIAL; DATE -J-= ——————— 
OF PHOTOGRAPHY-APRIL 4, 2010. 56-MW2D MONITORING WELL 

(32.60) GROUNDWATER ELEVATION 
IN WELL ON 12/09/13 
(FT. NAVD88) 
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32— GROUNDWATER CONTOUR ON 
12/09/13 WITH ELEVATION 
(FT. NAVD88) 
(DASHED WHERE INFERRED) 

PRESUMED DIRECTION OF 
GROUNDWATER FLOW 

21 Griffin Road North 
Windsor, CT 06095 

(860) 298-9692 

FAA WILLIAM J. HUGHES TECHNICAL CENTER 
ANNUAL GROUNDWATER AND SURFACE WATER 

SAMPLING RESULTS REPORT 
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Area A - Historical Groundwater Results 
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Figure 11 (continued) 

FAA William J. Hughes Technical Center 

Area A - Historical Groundwater Results 

A-MW4S 
14 

12 
I Chloroform 

»1 -yr Running Average 

10 

£ 8 
a. 
c 
o 

c 
0 
o 
O 4 
O 

Sampling Dates 

Figure 11 
Page 2 of 2 



Figure 12 

FAA William J. Hughes Technical Center 

Area B - Historical Groundwater Results 
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Figure 12 (continued) 
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Figure 12 (continued) 

FAA William J. Hughes Technical Center 

Area B - Historical Groundwater Results 

Page 3 of 5 



Figure 12 (Continued) 

FAA William J. Hughes Technical Center 

Area B - Historical Groundwater Results 

Page 4 of 5 



Figure 12 (Continued) 
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Figure 13 
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Figure 13 (continued) 
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Area C - Historical Groundwater Results 
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Figure 14 

FAA William J. Hughes Technical Center 

Area R - Historical Groundwater Results 
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Figure 14 (continued) 
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Figure 14 (continued) 
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Figure 14 (Continued) 
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Figure 14 (Continued) 
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Figure 14 (Continued) 
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Figure 14 (Continued) 
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Figure 14 (Continued) 
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Figure 14 (Continued) 
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Figure 14 (Continued) 
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Figure 15 (Continued) 

FAA William J. Hughes Technical Center 
Area 56 - Historical Groundwater Results 
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Figure 15 (Continued) 
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Figure 15 (Continued) 
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Area 56 - Historical Groundwater Results 
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Note: Anomalously high (December 1996-29.9 ppb), low (February 1995-0.149 ppb and June 1997-0.27 ppb) and rejected (November 1994-4.6 ppb) nitrate data not included in one-year running average. 
Nitrate analyses were not conducted on the July 1999 or October 1999 ground water samples due to an oversight by the laboratory. Nitrite analyses were perfromed Instead and these results (both non-
detect) are not included in the one-year running average. 
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